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Stanolind Liquid Paraffin is an ideal 
laxative for surgical practice. 


When used in the proper dose, it 
thoroughly empties the alimentary 
canal, without producing irritation 
or other undesirable effects. 


It is particularly valuable in intes- 
tinal surgery, because it leaves the 
stomach and bowels in a quiet state, 
and because its use is not followed 
by an increased tendency to con- 
stipation. 

After an abdominal operation, one 
or two ounces of Stanolind Liquid 
Paraffin may be given through a 
tube while the patient is still under 
the anaesthetic, or as an emulsion, 
an hour or two later. 


Stanolind Liquid Paraffin is essen- 
tially bland in its action, causing a 
minimum amount of irritation while 
in stomach or intestine. It may 
also in most cases be gradually re- 
duced without apparently affecting 
the frequency of the evacuations. 


A trial quantity with informative booklet 
will be sent on request. 
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Which Mineral Oil is Best 
for Medical and Surgical Use 


1. That oil which is free from paraffin and all 
toxic, irritating or otherwise undesirable elements, 
such as anthracene, phenanthrene, chrysene, phe- 
nols, oxidized acid and basic bodies, organic sul- 
phur compounds and foreign inorganic matter; 
because an oil of such purity will pass through the 
gastro-intestinal tract without causing irritation or 
other untoward effects. 


2. That oil which possesses the highest natural 
viscosity, with the highest specific gravity, because 
such an oil will pass through the intestine more 
slowly than a lighter and thinner oil and lubricate 
the walls of the gut more completely, and soften 
feeces more effectually, and is not likely to produce 
dribbling. 

3. That oil which is really colorless, odorless and 
tasteless, because palatability favors persistence in 
treatment. 

The oil which meets all these requirements is 


Squibb 


Liquid Petrolatum, 


Heavy (Californian) 


It is a pure, colorless, odorless and tasteless M1n- 
ERAL OIL, specially refined under our control only 
by the Standard Oil Company of California which 
has no connection with any other Standard Oil 
Company. This oil has the very high specific 
gravity of 0.886 to 0.892 at 15°C. (or 0.881 to 
0.887 at 25°C.) and has also an exceptionally high 
natural viscosity. It is sold solely under the Squibb 
label and guaranty and may be had at all leading 
drug stores. 


E. R. SQUIBB & SONS, NEW YORK 
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NEW WORK 


JUST READY 
A MANUAL OF 


THERAPEUTIC EXERCISE 
AND MASSAGE 


By C. HERMANN BUCHOLZ, M.D. 


Orthopedic Surgeon to Out-Patients, Director of the Medico-Mechenical and Hydro- 
therapeutic Departments of the Massachusetts General Hospital; Assistant in 
Orthopedic Surgery, Harvard Medical School, etc. 


12mo. 427 pages, with 89 engravings. Cloth, $3.25, net. 


This book has been written to fill the need for a work on the therapeutic use 
of exercise and massage. While the value of these methods is generally conceded, 
it is equally certain that they are not used in practice to the extent they deserve 
Because of the general neglect of these important therapeutic resources many 
patients who appreciate their value find their way into the hands of quacks or 
incompetent persons. 

The correct indication for and applications of exercise and massage require not 
only a thorough knowledge of the anatomy and physiology, but also a good 
understanding of the underlying pathological conditions. It is knowledge, 
together with sound judgment, that makes the competent masseur. Throughout 
the book it has been the foremost intention of the writer to bring out this point 
as clearly as possible—From the Preface. 


NEW (7th) EDITION JUST READY 


A MANUAL OF 


PHYSICAL DIAGNOSIS 


By AUSTIN FLINT, M.D., LL.D. 


Late Professor of the Principles and Practice of Medicine and of Clinical Medicine in 
Bellevue Hospital Medical College, etc., 


Revised by HENRY C. THACHER, M.S., M.D. 


Associate in the College of Physicians and Surgeons of Columbia University; Assistant 
Attending Physician, Roosevelt and Lincoln Hospitals, New York. 


12mo. 370 pages, illustrated. Cloth, $2.50, net. 


In preparing the present edition it has been the purpose of the Editor to 
retain, and, as far as possible, to augment by his additions and modifications 
those features which have heretofore so strongly appealed to the student and 
general reader. To this end a chapter on the Physics related to the subject has 
been introduced. Certain minor methods of examination, as Inspection, Palpa- 
tion, etc., have been brought into greater prominence than the distinguished 
author originally accorded them.—From the Preface. 
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HE first consideration in the selection of 
‘i your x-ray equipment is the machine 
itself—its dependability. The service 
you receive goes with that dependibility. 


The name Victor stands squarely behind 
the service you expect—the service you can 
depend upon. 


Give us an idea as to the scope of your 
work (without any obligation on your part) and 


let us suggest the particular type of apparatus 
best suited for your needs. 


There's a Victor direct representative with- 
in a few hours ride from your office—if you 
need him. 


Descriptive literature sent upon request. 
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Chicago New York Cambridge 
Address all inquiries to 236 So. Robey Street, Chicago 


| 
: 

f 
| 


CONTENTS—(Continued) 


REVIEWS 


Syphilis. By Loyd Thompson, M.D.. . 435 
American Public Health Protection. By Henry Bixby Hemenway, A.M., 
The Catarrhal and Discases of the of the 
Nose. By Ross Hall Skillern, M.D.. . . . . . . . +. «486 
Sexual Impotence. By VictorG. Vecki, M.D. . . . . . . . . 437 
What to Eat and Why. ByG. Carroll Smith,M.D. . . . . 487 
Der Starrkrampf, seine Entstehung und Behandlung. von Prof. Dr. 
Ferdinand Blumenthal. . 438 


Cerebellar Abscess: Its Etiology, 
Including Anatomy and Physiology of the Cerebellum. By Drs. 


Isidore Friesner and Alfred Braun... 
Syphilis and the NervousSystem. By Dr. Max Nonne. German edition. 

By Charles R. Ball, M.D. he 439 
Annual Report of the Department of Pathology of the Johns Hopkine 

American Year-book of Anesthesia and Analignia. By F. H. MeMechin, 

The Practice of Obstetrics. By J. Clifton Edgar, M.D. . . . . . 442 
The Dream Problem. By Dr. A.E.Maeder . . . . . . . . 448 
Instinct and Intelligence. N.C.MacNamara . . . . . . . . 448 
Hand-book of Massage for Beginners. By L.L. Despard. . . . . 444 
The Book of the Fly. By G. Hurlstone Hardy .. 445 
A Report on Researches on Spruein Ceylon. By P. H. Bahr, M. i M. D., 

Nervous Children., By Beverley R. Tucker, M.D... . . . . . . 445 
The Alligator and its Allies. By Albert M. Reese . . . . . . . 446 
Cerebrospinal Fever. By Thomas J. Horder, M.D. . 
Medical Hints. By Colonel J. Edward Squire, M.D., F.R.C. Pp, D.P.H. 446 
The Adolescent. By J.W.Slaughter .. 447 
Back Injuries and their Significance under the W ulenee! 8 Campenention 

and other Acts. By Archibald McKendrick, F.R.CS.E. . . . 447 
Practical Prescribing and Treatment in the Diseases of Infants and 

Children. By D. M. Macdonald, M.D, F.R.C.P.E. . 448 
The After-treatment of Operations. By P. satis F. R. Cs 


B.A., M.B., B.C. Canteab.) . . . . .. 


PROGRESS OF MEDICAL SCIENCE 
MEDICINE 


UNDER THE CHARGE OF 
W.S. THAYER, M.D., anp ROGER 8. MORRIS, M.D. 


Studies on the So-called Transitional Cells 2. . 449 
Autogenous Defibrinated Blood in the Treatment of Brone hial Asthm: a. 450 
The Relation of the Pituitary Body to Renal Function 


Renal Function in Pernicious Anemia . 


(Continued on page 8) 


| 
6 
| 


Electrically Lighted Surgical Instruments 


accurate diagnostic work. The Electro Surgical Instrument Company 
are originators of many of the most valuable instruments known to the 
profession. Our instruments are designed by eminent physicians and are 
warranted mechanically and electrically perfect 


Electrically Lighted Surgical Instruments are most important aids in q 


Holmes Naso-Pharyngoscope 
Jackson Bronchoscopes and Laryngeal Specula 
Tuttle and Lynch Procto-Sigmoidoscopes 
Braasch Cystoscopes 
Koch, Swinburne and Young Urethroscopes, etc. 


For the convenience of the busy practitioner some of the 
most generally useful instruments have been assembled into a 
MODERN DIAGNOSTIC OUTFIT 
This outfit weighs 444 pounds and measures 3 '4x7x15 inches. 
It is compact and easily carried. 


Battery 


All our instruments may be operated upon our tungsten battery or 
upon commercial current by means of the socket current controller 
here illustrated. 

Catalogue Sent Upon Request 


For your own protection be sure every instrument is marked ‘‘E. $. I. Co.” 


FI Electro Surgical Instrument Co. 
Rochester, N. Y. 


Current Controller and Cystoscope 
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SYPHILIS 


By LOYD THOMPSON, Ph.B., M.D. 


Physician to the Syphilis Clinic, Government Free Bath House; Visiting Urologist to 
St. Joseph’s Hospital; Consulting Pathologist to the Leo N. Levy 
Memorial Hospital, Hot Springs, Arkansas 


Octavo, 415 pages, with 77 engravings and 7 colored plates. 
Cloth, $4.25, net. 


In preparing this volume for the profession it has been the aim of the author 
to present the subject of syphilis in as practical a manner as possible. For this 
reason a considerable portion of the work is devoted to diagnosis and treatment. 
The chapter on laboratory diagnosis is made especially full, as today the desira- 
bility, in fact the necessity, of laboratory aid is more evident for the successful 
treatment of syphilis than for any other disease. Matters of theoretical and 
historical interest, of course, are discussed, but usually only when they have some 
bearing upon the practical handling of the subject. 

The author has drawn freely from the literature of syphilis at his command 
for his material and has added his personal views and experiences. The illus- 
trations are, to a large extent, from photographs taken by the author of cases 
in his own practice. 
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The National Standard 


DISPENSATORY 


CONTAINING THE NATURAL HISTORY, CHEMISTRY, PHARMACY, 
ACTION AND USES OF MEDICINES, INCLUDING THOSE RECOG- 
NIZED IN THE PHARMACOPGIAS OF THE UNITED STATES, 
GREAT BRITAIN AND GERMANY, WITH NUMEROUS 
REFERENCES TO OTHER FOREIGN PHARMACOP(EIAS. 


In accordance with the Ninth Decennial Revision of the United States Pharmacopeia. 


By HOBART AMORY HARE, M.D. 


Professor of Therapeutics, Materia Medica and Diagnosis in the Jefferson Medical College 
of Philadelphia; Physician to the Jefferson Medical College Hospital. 
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Professor of Theoretical and Applied Pharmagy in the Maryland College of Pharmacy 
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Magnificent Imperial Octavo, 2103 pages, with 465 illustrations. Cloth, $9.50; 
34 leather, $11.50. Thumb Index, 50 cents extra. 
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INFECTIONS oF THE HAND 


A GUIDE TO THE SURGICAL TREATMENT OF ACUTE 
AND CHRONIC SUPPURATIVE PROCESSES IN 
THE FINGERS, HAND AND FOREARM. 


By ALLEN B. KANAVEL, M.D. 


Assistant Professor of Surgery, Northwestern University, Medical Department; Attending 
Surgeon, W esley and Cook County Hospitals, Chicago. 


Octavo, 498 pages, with 161 engravings. Cloth, $4.00, net. 


The importance of this work to all surgeons is demonstrated by the fact 
that it has passed so quickly through two large editions. The urgent demand 
for a third has given the author an opportunity to enhance the value of his 
monograph by a thorough revision and by the addition of new chapters upon the 
“Relation of Acute Infective Processes to Industrial Pursuits,” and upon “Plastic 
Procedures Instituted for the Correction of Deformities.” 

The surgeon who does casualty work or has charge of industrial accidents 
will find this work invaluable, and many deformed hands might be prevented if 
every practitioner were familiar with the importance of this subject and with 
the complete manner in which this book handles it. The various chapters on 
treatment of different conditions are very full, the technique is well described, 
and the after-treatment is carefully given. Following several chapters a definite, 
complete resumé is given which will be found most helpful. 
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Associate in Surgery, Northwestern University Medical School; Associate Surgeon, Mercy 
Hospital; Attending Surgeon, Cook County and Provident Hospitals, Chicago. 


Octavo, 888 pages, with 656 engravings. Cloth, $6.00, net. 


In the preparation of this work the author has carefully culled from the 
literature the information which seemed most helpful and with it has combined 
his own ideas and experience in order to cover the field and to present a clear 
understanding of this important branch of surgery. Much of the clinical and 
ali of the statistical material has been obtained at the Cook County Hospital, 
Chicago. 

A clear conception of osseous injuries and their repair is essential to an 
understanding of fractures. For this reason the author has selected examples 
of different types of usual fracture pathology and endeavored to bring them 
before the reader’s eye by means of line drawings which illustrate the essential 
points. Every illustration of this character is a careful reproduction of a tracing 
made from a Roentgenogram of an actual case. —From the preface. 
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A MANUAL OF OTOLOGY 


For Students and Practitioners 
By CHARLES EDWIN PERKINS, M.D., F.A.C.S. 


Professor of Clinical Otology in New York University and Bellevue Hospital Medical College; 
Associate Aural Surgeon to St. Luke’s Hospital; Assistant Aural Surgeon, New York 
Eye and Ear Infirmary; Fellow, American Otological Society, New York 
Otological Society, New York Academy of Medicine, etc. 


12mo, 445 pages, with 120 engravings. Cloth, $3.00, net. 


Diseases of the car have assumed a major importance within recent years, 
largely because of the physiologic and pathologic relations that have been 
established between the ear and its adnexa and the brain; and also because of 
the growing role played by the infectious micro-organisms in ear diseases. 
Moreover, diseases of the ear are among the most common of the special sense 
disorders with which the general practitioner has to deal, and it is very essen- 
tial that he should be up to date in his practical knowledge of the subject. 
Perkins’ Manual of Otology represents the present status of this specialty, 
clearly set forth in practical, ready-to-use shape. It is a guide which can be 
followed by the student in college and by the general practitioner, as well as 
by the specialist, with both pleasure and profit. 
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Mulford Ampuls 


The Mulford sterile ampul offers a convenient and safe method of 


NAME 


Caffeine and Soda Benzoate, 0.25 Gm. 
(3 3-4 er.) 

Caffeine Soda Benzoate, 0.5 Gm. 
(7 1-2 er. 

1Gm. (11-2 gr.). Oilof Sweet 
Almond, 1 mil 


No. 
2 Atropine Sulphate, 0.0006 Gm. (1-100 gr.) 
4 
5 
9 


Oil of Sweet 
Almond, 1 mil 


12 Cornutol, 2 (c.c.)—vacule ampuls 

14 Emetine Hydrochloride,0.005 Gm. (1-12 gr.) 
15 Emetine Hydrochloride, 0.02 Gm. (1-3 gr.) 
16 Emetine Hydrochloride, 0.032Gm. (1-2 gr.) 
17 Emetine Hydrochloride, 0.04 Gm. (2-3 gr.) 
24 Iodine Solution, 3.5 per cent in 1-mil am- 


puls. “First Aid Ampuls.” 


85 Mercuric Chloride Corrosive, 0.01 Gm, 


(1-6 gr.) 
Mercuric — Corrosive, 0.0012 Gm, 
(1-50 


Complete List of Mulford Sterile Ampuls on Request 


Large autoclave for sterilization, with live steam under pressure, of syr- 
inges and other containers, and ampuls containing hypodermic solutions. 


No. 


administering subcutaneously accurate doses of many potent drugs. The 


H. K. Mulford Com- 
pany is particularly 
well equipped with 
the laboratory facili- 
ties necessary for 
preparing, sterilizing 
and testing the solu- 
tions for sterility. 
The Mulford 
ampuls are of flint 
insoluble glass with 
flat bottom and shoul- 
der, insuring easy 
transfer of solution 
to the syringe. They 
are furnished in boxes 
containing 12 ampuls, 


except ampuls of Cornutol, Emetine and Quinine and Urea Hydrochloride, 
which are furnished in boxes of 6 ampuls. 


Selected List of Mulford Sterile Ampuls 


NamME 

Mercury Succinimide, 0.01 Gm. (1-6 gr.) 
Morphine Hydrochlor., 0.016 Gm. (1-4 gr.) 
Morphine Sulphate, 0.01 Gm. (1-6 gr.) 
Morphine Sulphate, 0.008 Gm. (1-8 gr.) 
Morphine Sulphate, 0.016 Gm. (1-4 gr.) 
Morphine and Atropine No. 1. 

Morphine Sulphate, 0.016 Gm. (1-4 gr.) 

Atropine Sulphate, 0.0004 Gm. (1-150 gr.) 
Pituitary Extract, physiologically tested, 

1-2 mil (c.c.) 


Pituitary physiologically tested, 
1 mil (c.c. 


Quinine rE 0.25 Gm. (3 3-4 gr.) 
Quinine Dihydrochlor., 0.5 Gm. (7 1-2 gr.) 
Quinine and Urea Hydrochlor., 1 per cent 
Sodium Cacodylate, 0.1 Gm. (1 1-2 gr.) 
Bodium Cacodylate, 0.2 Gm. (3 gr.) 
Sodium Cacodylate, 0.5 Gm. (7 3-4 gr.) 
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THE ROLE OF FAT IN DIABETES.' 


By Freperick M. ALLEN, M.D., 


HOSPITAL OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK. 


THE work with diabetes at the Hospital of the Rockefeller 
Institute began with feeding experiments on partially depancrea- 
tized dogs, and since then has grown in various directions. The 
results have been applied in the treatment of human cases, and 
this side of the investigation has been taken up by Drs. Stillman 
and Fitz, Dr. Stillman having studied especially the carbon dioxide 
changes in alveolar air and blood and Dr. Fitz the acetone bodies 
in blood and urine. It was a great good fortune when Dr. DuBois 
consented to determine the respiratory metabolism of certain 
patients at the Russell Sage Institute, and thus (in connection 
with the similar findings of Benedict and Joslin) some facts were 
established which were important for the intelligent application 
of the clinical treatment, and some theoretical questions decided 
and some others opened up. On the side of the animal experiments, 
Dr. Palmer has carried out a research in the practically unknown 
field of the sugar-content of the tissues under normal and various 
pathological conditions. Dr. Perlzweig and Miss Wishart are 
assisting in several problems, comprised chiefly under the topic to 
be discussed. The combination of animal and clinical work is very 
advantageous, each throwing light on the other. Also, the animal 
experiments are different from the customary, in that they do not 
consist in brief observations limited to a single point, but, on the 
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contrary, animals are brought into the desired diabetic or other 
condition, and then are studied like human patients, through 
months and years if necessary. This plan has always appeared 
to me as indispensable for real progress in certain aspects of this 
problem. Acute experiments cannot give the best picture of chronic 
disease. Chronic conditions in animals need to be studied by the 
same combination of clinical, chemical, and microscopic methods 
as used for human patients, and for the same reason, namely, that 
one part of the picture can be understood only in relation with the 
other parts. On this plan, information is gained by determining 
the means to produce in animals the conditions occurring spon- 
taneously in patients, and then by studying these conditions with 
the freedom and accuracy which are possible in animal experiments. 

The problems of diabetic and normal metabolism are being 
opened up with surprising rapidity as methods become available. 
The monograph concerning my research at Harvard was written 
in 1912, and at that time comparative analyses at frequent inter- 
vals as shown in these charts were impossible, because the methods 
then existing required too much time or material. The present 
work was done entirely with methods published by American 
chemists within these few years. The numerous blood-sugar 
analyses were made possible by the method of Lewis and Benedict, 
which was used unmodified as originally described. The analyses 
for acetone bodies were carried out first with a modification of 
the methods of Shaffer, Marriott, and Folin and Denis, and later 
by the recent Van Slyke method. The alkaline reserve of the 
plasma was estimated by Van Slyke’s simple and accurate device 
of the carbon dioxide combining power, which has proved its useful- 
ness both experimentally and clinically. The blood-fat was deter- 
mined by Bloor’s method in the modification employed by Murlin 
and Riche. The methods introduced by Sellards and by Levy, 
Rowntree and Marriott deserve mention in connection with the 
study of acidosis, but had to be omitted in this research. It is 
evident that various blood and urine examinations, calorimetric 
studies, tissue analyses, and histologic and other investigations 
are most instructive when performed not upon different animals 
but upon the very animals for which these other data exist. 

It has been decided to discuss the role of fat in diabetes because 
of its theoretical and practical importance, and because it has 
constituted one of the most confused and perplexed phases of the 
subject, where any light from any source may be deemed desirable. 
The feeding experiments mentioned at the outset have included 
the feeding of fat, and this has involved the longest and most 
difficult experiments of the series. Therefore, this opportunity is 
taken to present the results of some of the experiments in this 
direction, and this paper will consist largely of observations not 
heretofore published. 
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It was formerly impossible to make a satisfactory study of this 
question with animal experiments because only two types of dia- 
betic animals were known, namely, the Minkowski type, with total 
extirpation of the pancreas, and the Sandmeyer type, with removal 
of most of the pancreas and isolation of the remainder from its 
duct communications, so that the blocking of secretion brought on 
sclerosis and atrophy. Neither of these types of animals is capable 
of digesting and absorbing enough fat for the purpose, or cf afford- 
ing in other respects a sufficiently close reproduction of human 
diabetes, where there is ordinarily no deficiency of pancreatic diges- 
tion. | have previously described a method which gives a good 
approximation of the clinical condition. Those familiar with the 
publication will recall that this consists in removing most of the 
pancreas, leaving a remnant ordinarily of one-eighth to one- 
twelfth always communicating with a duct. With the smaller 
remnants the diabetes is severe; with the larger remnants it is 
mild; but by feeding the animals beyond their tolerance, so as to 
maintain a prolonged glycosuria, there is progress downward, as 
in human cases, and the mild diabetes becomes as severe as that 
which follows the more extensive removal of pancreatic tissue. 
lor our present purpose and for most purposes the best results 
are obtained by having the pancreas remnants as large as possible, 
for two reasons. One is the avoidance of cachexia. The totally 
depancreatized dog dies within a relatively brief period, while an 
equal loss of sugar and nitrogen caused by phloridzin is far better 
borne. Some dogs with very small pancreas remnants do fairly 
well, but a large proportion of them fail to thrive, gradually 
emaciate, and die; whereas dogs with larger remnants but equally 
severe diabetes thrive much better. Nothing is known concern- 
ing the nature of this peculiar pancreatic cachexia; presumably it 
represents metabolic failure. The second reason referred to con- 
sists in the power of digestion. The digestion of the partially 
depancreatized dogs is never quite equal to the normal. Some of 
the diets used tax the digestion of normal dogs. In particular, the 
larger the pancreas remnant the better do the dogs dispose of a 
high fat diet. Occasional dogs become diabetic with exceptionally 
large pancreas remnants, and such animals are valuable for this 
use. In general, the program is to chooose young dogs as strong 
and as voracious as possible. The pancreatic tissue removed is 
the minimum required to produce mild diabetes. The tolerance 
is then broken down by overfeeding, the diet sometimes including 
several hundred grams of glucose daily until the desired degree of 
diabetes results. The animals are then often kept free from glyco- 
suria for several weeks or months, and any tendency to recovery 
of too high a tolerance is checked by a period of overfeeding. In 
the best cases there is thus a decided hypertrophy of the acinar 
tissue, so that the remnant may come to equal as much as one- 
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fourth of the original weight of the pancreas, and yet the diabetic 
condition is maintained. Such dogs have highly satisfactory 
vitality and digestive power, and are very well suited for the fat 
feeding and other experiments. Though the internal secretory 
function has thus been injured largely by functional means, it 
remains fairly constant at its low level, and any recovery of toler- 
ance is exceedingly slow. In this respect the animals resemble 
human patients. There is a difference in that the functional over- 
strain in dogs results in actual anatomical desctruction of cells in 
the islands of Langerhans, while such an anatomical effect in 
human patients is still doubtful. 

The role of fat in diabetes will be discussed in its relation to 
three subjects. 


]. Lipemia. 


The first of these is lipemia. Here we deal with the disposal 
of fat from its absorption by the bowel to its taking up by the 
cells of the body. A few words may be devoted to the normal 
process, which is still obscure in essential points. Ar early 
dispute concerning digestion has been settled, since it is estab- 
lished that fat is not absorbed in emulsion as such but only 
as the split products. In the intestinal epithelium the glycerin 
and fatty acids are recombined into neutral fat. Some earlier 
researches, especially those of Rosenfeld and others in the dispute 
over fatty degeneration and infiltration, led to the view that this 
recombined fat is identical with the food-fat; that is, that only 
the fat synthesized from carbohydrate or other foods can be pecu- 
liar to the species, while otherwise the fat of the body takes its 
character from the fat of the food. <A series of authors, Bloor 
being the latest, have modified this extreme view, and have shown 
that the epithelium changes and rearranges the constituents to 
considerable extent, so that the recombined fat differs from the 
food-fat in being more nearly like the natural fat of the animal. 
The procedure of splitting and recombination therefore apparently 
serves for the absorption of useful fats, the exclusion of non- 
saponifiable substances such as mineral oils, and the partial modi- 
fication of the absorbed fat to resemble the specific body-fat. Some 
of this recombined fat is perhaps taken up in the blood capillaries 
and carried in the portal circulation to the liver. But at least 60 
per cent. of it is known to enter the lacteals and pass in fine emul- 
sion through the thoracic duct into the systemic circulation. Obvi- 
ously, it cannot linger long in the blood, which would be hope- 
lessly overloaded by the fat of a single meal. The cells remove 
it rapidly, so that, notwithstanding the heaviest intake, the blood- 
fat like the blood-sugar varies only within narrow limits. In the 
phraseology of Magnus-Levy, the level of the blood-fat must 
represent the balance between inflow and outflow at any given time. 
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This brings us to the consideration of the fat content of normal 
blood. 

There have been described three physical forms in which fat 
may exist in the blood. First may be mentioned the occult form, 
which ordinarily predominates. The fine emulsion of the chyle is 
changed as it enters the blood stream. The droplets apparently 
dissolve, so that the clear blood plasma contains fat which cannot 
be colored by osmic acid or any fat stains or extracted by ether 
or other solvents, and can only be demonstrated by digesting the 
proteins with enzymes, acid, or alkali, or precipitating them with 
reagents such as alcohol. This fat is probably non-dialyzable and 
seems to exist in some colloid combination. The second form 
consists of surplus or less soluble fat, in microscopic droplets, the 
blood-dust or hemoconia. These can be stained with fat stains 
and extracted with fat solvents, and as they increase they make 
the plasma first turbid and then milky, as in digestion lipemia. 
The third possible form of fat is perhaps never normal. It is the 
form described by several authors when the plasma is cloudy or 
even opaque, yet cannot be cleared by the centrifuge; tiny drop- 
lets may or may not be visible under the microscope, but the 
substance is not colored by fat stains or dissolved in ether or 
chloroform. Boggs and Morris reported over 4 per cent. of this 
form of fat in the blood in anemic lipemia of rabbits. Bloor found 
that this form arises in vitro when certain abnormal (viz., diabetic 
or anemic) bloods are allowed to stand, the previously clear plasma 
becoming turbid. The three physical forms are presumably due 
to varying proportions and combinations of fats and lipoids among 
themselves, and possibly with proteins, salts, or other substances. 
Normal fasting plasma is clear and, according to Bloor, contains 
approximately 0.29 to 0.42 per cent. fat in human beings, and 
somewhat more, viz., 0.51 to 0.66 per cent. in dogs. Turbidity 
may appear within about an hour after a fat meal; it reaches its 
maximum in about six hours, and after twelve hours the plasma is 
again clear. The susceptibility to alimentary lipemia, in other words 
the balance between the digestive function and the assimilative func- 
tion, differs in different species. Nothing is known concerning 
differences in the rate at which their tissues can take up fat. Rab- 
bits are resistant to alimentary lipemia, and increasing the dose 
of fat merely causes diarrhea (Neisser and Briiuning). Sakai proved 
that rabbit blood has no unusual capacity for carrying concealed fat. 
Therefore it is possible to accept the explanation of Kreidl and 
Neumann, based on dark-field examinations of hemoconia, that 
intestinal’ absorption of fat is much slower in herbivora than in 
carnivora; but the question has not been investigated chemically, 
and offers a promising opportunity for the use of the new micro- 
methods. The goose has such a digestive power that it can be enor- 
mously fattened by forcible feeding; and in the serum of such stuffed 
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geese Bleibtreu, also Hervson and Sedel, found some 6 per cent. fat, 
though the rye used in Bleibtreu’s feeding contained only 1.5 to 
2.5 per cent. fat. Stuffing geese with fat-free food did not cause 
lipemia. Man and the dog are intermediate between these ex- 
tremes. Alimentary lipemia between 1 and 2 per cent. is probably 
the highest that ever occurs in normal human subjects. Munk 
and Friedenthal found as high as 3 per cent. alimentary lipemia in 
dogs. It is impossible to produce in dogs a lipemia equal to that 
of the stuffed goose by any quantity or duration of fat feeding, 
for the digestion breaks down before any such plethora is produced 
in the metabolism. 

Thus far the word fat has been used in the old-fashioned sense, 
indicating the whole of the ether-soluble constituents. But aside 
from the neutral fat, which preponderates, and the soaps and free 
fatty acids possibly occurring in small quantities, there are con- 
stantly present the substances called lipoids, grouped under the 
titles lecithin and cholesterol. Such phosphatids and sterols exist 
in every living cell; they are evidently of ‘the most indispensable 
importance somehow, but their function is practically unknown. 
Even the gross metabolism of lecithin and cholesterol is mostly 
unknown. They can be absorbed as such from the bowel and also 
synthesized by the body. Cholesterol especially is excreted through 
the bile and feces. The nervous system is rich in these substances, 
and the liver, the red corpuscles, and the adrenal cortex have all 
been claimed to play a part in their metabolism. Bloor finds that 
the lecithin and cholesterol are each about a third of the total 
ether-soluble extract of normal blood. Their ratio is fairly con- 
stant and remains so in most pathological conditions, suggesting 
an important relationship. The quantity of glycerides in the fast- 
ing plasma might possibly be zero, which would mean that the entire 
transport of fat would be in the form of lecithin and cholesterol 
esters; but a small quantity of simple fat is probably present. 
Digestion of fat brings an increase in the glycerides. 

Both lecithin and cholesterol rise in most forms of lipemia. 
Lecithin is markedly increased in alimentary lipemia even though 
the ingested fat be practically free from lecithin. —Terroine, 
Hagenau and others observed a similar parallelism between fat 
and cholesterol even when the food fat was extremely poor in 
cholesterol; and Sakai laid down the rule that there is no lipemia 
without cholesteremia, supposedly because of the solubility of 
cholesterol in fat; and Gardner and Lander have pointed to an 
absorption of cholesterol from the bile; but Bloor has found no 
change in the cholesterol durmg alimentary lipemia. The occur- 
rence of the lipoids free or in esters or other compounds may have 
special significance, but this is unknown at present. 

The relations in plasma and corpuscles also deserve notice. 
Normally, according to Bloor, lecithin and cholesterol are nearly 
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equal in the plasma; the lecithin content of the corpuscles is 
approximately double that of the plasma, and also double the 
cholesterol of the corpuscles. Bloor assumes that two-thirds of 
the plasma cholesterol is combined in esters. It is believed that 
all the cholesterol of the corpuscles is free. The corpuscles contain 
no true fat or only indeterminable traces. 

Connstein claimed that the presence of red corpuscles is neces- 
sary in order for the fat to be changed from the emulsified to the 
soluble form. Munk and Friedenthal asserted that the corpuscles 
actively take up fat, so that in alimentary lipemia they may con- 
tain a higher percentage than the plasma. Bloor has confirmed 
this statement, and furthermore has found that lecithin increases 
chiefly in the corpuscles and only slightly in the plasma. Follow- 
ing up the idea of Loew and of Leathes that all fat is utilized via 
lecithin, Bloor has set up the hypothesis that all or most of the 
absorbed fat must be taken into the corpuscles and converted 
into lecithin before it can be assimilated. He finds here an explana- 
tion of the arrangement whereby fat is led into the general venous 
circulation to be thoroughly mixed with the blood before being 
carried to the liver or any other capillary domain for assimilation. 
Since lecithin is increased in a brief lipemia, as during digestion, 
he assigns special importance to it in the early stages of assimila- 
tion; and as cholesterol is increased in lipemias of long standing, 
he ascribes importance to it in the later stages of assimilation of 
fat. 

The actual mechanism by which cells take up fat is unknown. 
Authors from Hanriot to Rona and Michaelis, Caro and Sakai 
have undertaken to demonstrate a lipase function. The process 
in assimilation would thus correspond to that in digestion. But 
the alleged lipase is so feeble that its presence or activity is hard 
to determine accurately by titration, and recourse is had to delicate 
physicochemical tests with the stalagmometer. Also, it seems 
truly characteristic of the subject of diabetes that the attempt 
should be made to explain lipemia by diminution of lipase, dis- 
regarding the extreme diminution of lipase in diseases without 
lipemia, as reported, for example, by Bauer. The lipolytic enzyme 
of blood seems classifiable with the glycolytic enzyme as acci- 
dental and unimportant, and the notion of enzymatic digestion 
of fat in the blood plasma or at the cell boundary does not merit 
serious consideration. On the other hand the conversion of fat into 
the plasma-soluble form, through the process supposed by Bloor 
or any other process, appears as a significant phenomenon. All 
living cells contain a similar “masked” or combined fat, and the 
most plausible view is that fat passes through the cell boundaries 
in this colloid or soluble form. Taylor refers to this as the 
“metabolic” form of fat. Nevertheless, it must be borne in mind 
that we are dealing with hypotheses throughout, and that nothing 
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is known positively concerning the means by which the cells take up 
fat from the blood. 

Except after meals it seems probable that hyperlipemia is abnor- 
mal like hyperglycemia. A slight lipemia accompanying exercise 
was observed by Murlin and Riche. Bloor suspects that excite- 
ment may increase blood-fat as it does blood-sugar. Animals 
possessing stores of fat show a slight lipemia during fasting, sup- 
posedly because of increased transport of fat. Bloor’s highest 
figure was about 0.9 per cent. Slight lipemia may occur in preg- 
nancy, but according to studies by Klinkert and others, choles- 
teremia is the most prominent feature, and is responsible for the 
occasional xanthelasma and possibly related to the accompanying 
hypertrophy of the adrenal cortex. Just as hyperglycemia, so also 
hyperlipemia may occur in various metabolic disorders. It may 
be found in obesity, alcoholism, and nephritis. Chauffard and 
Grigaut described hypercholesteremia in nephritis. According to 
Lauber and Adamuck, Zinsberg and Chauffard the white flecks in 
the retina in nephritis are largely accumulations of cholesterol 
esters, and (Borberg, Landau) cholesterol is increased in the adrenal 
cortex. The familiar accompaniments of nephritis, namely, 
atheroma of bloodvessels and the arcus senilis of the cornea, like- 
wise represent deposits of cholesterol esters. J. Miiller reported 
an unusual case of nephritis, with chylous hydrothorax, and the 
above-mentioned opacity of the plasma which cannot be cleared 
by the centrifuge or fat solvents or stained with fat stains. Here 
the blood contained over 3 per cent. total fat, and 0.6 to 0.8 per 
cent. each of lecithin and cholesterol. Cholesteremia and lipemia 
are present with icterus, gall-stones, and liver disease, as shown by 
Klinkert and Beumer and Biirger. Cholesterol is deposited in the 
xanthoma formations and the cholesterol content of the bile is 
said to be increased. Lipemia has also been reported in pneu- 
monia, heart disease, dyspnea, syphilis, and esophageal cancer, 
some of these cases being perhaps mere alimentary or inanition 
lipemia. The lipemia in a number of other conditions named by 
Fischer is doubtful. Experimentally, slight lipemia occurs in poi- 
soning with phosphorus, phloridzin, and other drugs causing fatty 
degeneration, and during and after narcosis, though the phenom- 
enon is inconstant (Murlin and Riche, Bloor, Lattes and others). 
Fat emulsions injected intravenously are rather promptly dis- 
posed of by the liver and other tissues, and lipemia is resisted. 
Bloor’s highest figure after such injections is 1.5 per cent. blood- 
fat. It is well known that intoxication with fatty acids has been 
suspected in the etiology of some clinical anemias. The analyses 
of Freund and Obermayer, Erben, and Beumer and Biirger show 
lipemia absent in pernicious anemia and some cases of leukemia, 
and in other cases of leukemia a slight lipemia up to 0.7 per cent. 
Bloor gives similar findings in pernicious anemia, with the sugges- 
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tion that the low cholesterol values may be significant in view of 
the protective action of cholesterol against hemolytic agents. 
Boggs and Morris observed lipemia in a man with anemia secondary 
to hemorrhoids. They compared it with lipemia which they dis- 
covered in rabbits made anemic by repeated bleedings; they found 
no lipemia in cases of equal anemia produced by pyrodin poison- 
ing. In the anemia of phenylhydrazin poisoning, Sakai described 
lipemia of approximately 1 to 3 per cent.; and as observed by 
Underhill, fatty liver and hypoglycemia accompany such poison- 
ing. When the anemia was produced by bleeding, Sakai found 
values almost up to 6 per cent. blood-fat, with proportional 
increase of lecithin and cholesterol. These are the highest figures 
ever reported for non-diabetic lipemia. 

We come now to the principal metabolic experiment which nature 
has performed for us, namely, diabetes. Just as there is no other 
way of producing hyperglycemia equal in intensity and duration 
to that of diabetes, so also the lipemia present in some cases of 
diabetes is beyond parallel in any other clinical or experimental 
condition. In blood taken from a thirteen-year-old diabetic child 
three days before death in coma, Frugoni and Marchetti reported 
a total ether extract of 27 per cent., and in blood from the same 
patient at autopsy 34 per cent. The highest figures fully accepted 
by German authors are 19.7 per cent. by Neisser and Derlin and 
18.13 per cent. by B. Fischer. For comparison it is interesting 
to note that the highest known value for fat in thoracic duct chyle 
by Zawilsky, with maximal fat feeding in dogs, was only 14.6 per 
cent. Sakai reckoned that the blood in Fischer’s case contained 
over 700 grams of fat. There are numerous reports of all grades 
of lipemia below this. Imrie has described one of the most recent 
cases, with over 14 per cent. fat in the blood. The most compre- 
hensive chemical study has been made by Bloor, who gives com- 
plete analyses in thirty-six of Joslin’s patients. He found the 
blood-fat normal or even subnormal in mild cases, but always 
increased in severe cases, ranging up to twice the normal. Two 
untreated cases showed the typical excessive lipemia, one with 
2.9 per cent. and the other with 11.2 per cent. of fat in the plasma. 
Such lipemic blood looks like cocoa and the plasma like cream. 
Tyson’s 1881 text-book and Joslin’s 1916 text-book both devote 
the frontispiece to lipemia, the latter showing the appearance of 
the blood and plasma, the former depicting the fundus of the eye, 
for the condition is so marked that it can be recognized by intra- 
ocular examination. Normal urine contains a trace of fat, and this 
is increased in lipemia, Frugoni and Marchetti’s case showing 
0.088 per cent., Imrie’s case 0.1 per cent., and Neisser and Der- 
lin’s case the unusual figure of 0.8 per cent. urinary fat. 

For closer understanding, inquiry may be made first as to the 
nature of the fat circulating in such excess in these cases. Analyses 
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from Fischer to Bloor show that the great mass of it is neutral fat. 
Klemperer and Umber’s claim that both lecithin and cholesterol 
are increased out of proportion to the neutral fat and their sugges- 
tion of the name lipoidemia instead of lipemia have been over- 
thrown by more recent work. ‘The lipoids are increased, but the 
higher the lipemia the greater is the predominance of the true fat. 
Imrie agrees with some earlier authors in finding lecithin relatively 
low in diabetic lipemia. Bloor has shown that lecithin varies 
somewhat in parallel with the total fatty acids until marked lipemia 
is reached, then falls markedly behind in relation to both these and 
cholesterol. The striking increase in cholesterol has been noted 
by authors from Fischer onward. In Imrie’s case the blood con- 
tained 1.5 per cent. cholesterol. Bloor’s case with 2.9 per cent. 
lipemia had 0.5 per cent. cholesterol and his case with 11.2 per 
cent. lipemia had 1.26 per cent. cholesterol. There is evidently 
a remarkable activity of cholesterol metabolism. The liver is 
generally bright yellow, but Fischer remarked that the liver cells 
did not contain large fat-drops as in ordinary fatty livers. The 
Kupffer cells like the endothelia elsewhere are stuffed with fat, 
and Kawamura found that this fat consists not merely of glycerides 
but cholesterol esters, which he claims the Kupffer cells normally 
refuse to take up. Jastrowitz undertook to study lipoid infiltra- 
tions in the fatty livers after various poisons. Beumer and Biirger 
described a case of diabetes in which an oat-cure cleared up the 
existing lipemia, but the cholesterol persisted at three times the 
normal figure. Klinkert states that the white spots in diabetic 
retinitis represent accumulations of cholesterol esters which may 
clear up considerably under treatment. The apparent thickening 
of the vessels of the fundus of the eye in lipemia is due to the 
opacity of the plasma and also to the cholesterol ester infiltration 
of their walls. Xanthomata are an expression of hypercholes- 
teremia in diabetes as in other conditions, though other factors 
must be concerned. Von Noorden saw them clear up under treat- 
ment and return with aggravation of the diabetes. Bacmeister 
in one case furnished rather doubtful evidence that the cholesterol 
excretion in the bile may be markedly increased in diabetes. Of 
other compounds it may be noted that Imrie reported 0.38 per 
cent. of fatty acids present in the blood as soaps. Aside from the 
anemia-producing effects, fatty acids and their soaps are highly 
toxic, Munk finding that 0.11 to 0.13 gram oleic acid as soap 
injected intravenously in thirty to forty-five minutes suffices to 
kill rabbits by heart-block. Lipemic patients show no more 
anemia or intoxication than other diabetics, so it would seem either 
the findings of high percentages of circulating soap are mistaken 
or other substances present must protect against its poisonous 
action. In survey, therefore, it may be said that diabetic lipemia 


is characterized by an increase of lecithin, which becomes. rela- 
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tively deficient as the lipemia becomes excessive; but comparison 
with other forms of lipemia is difficult, for it seems probable that 
if alimentary or any pathological lipemia could be raised as high 
as diabetic lipemia the relative deficiency of lecithin might be similar. 
Analyses on stuffed geese would be interesting. Diabetic lipemia 
is also characterized by a much greater increase of cholesterol, 
almost parallel with the fat, in excess of anything ever observed 
outside of diabetes, and in direct contrast to what occurs in ali- 
mentary lipemia. 

Another contrast is seen in the corpuscles, for instead of the 
increase which occurs in alimentary lipemia, their fat content amid 
the tremendous lipemia of diabetes remains normal. Bloor finds 
the same to be true in other forms of pathological lipemia. The 
entire chemical picture is interpreted by Bloor as follows. The 
component which becomes more predominant as the lipemia 
increases is the true fat, which is the inert form of fat, and its 
accumulation indicates that the fat is not being properly prepared 
for assimilation. Likewise the relative deficiency of lecithin and 
the lack of fat in the corpuscles indicate that the corpuscles are 
not performing their function of transforming fat into lecithin, as 
in the earlier phase of assimilation. The high cholesterol figures 
are taken to mean that a later stage of the process is represented 
in this lipemia and that the cholesterol mechanism has not failed. 
Beumer and Biirger concluded that a considerable part of the 
cholesterol is free and not in esters, and in Imrie’s case practically 
the whole of the cholesterol was found to be free. This fact might 
be significant if generally confirmed. Throughout it must be 
remembered that the entire subject is in the stage of hypotheses, 
but they are interesting as such and represent a real beginning in 
attacking the problem. 

A second point for inquiry is the source of the fat in lipemia. In 
alimentary lipemia it is sufficiently obvious that the fat is derived 
from the food, but the lecithin, aside from what may come from 
the food, must be supplied by the body. In the various forms of 
pathological lipemia, lecithin and cholesterol must presumably be 
supplied by the body; this was certainly true in Miiller’s case of 
nephritic lipemia, in which the patient had been on lipoid-poor 
diet for months. In the anemic lipemia of rabbits, Boggs and 
Morris showed that the tendency to alimentary lipemia was 
increased, but yet the essential source of the blood-fat was the 
body-fat, for the lipemia developed on a diet of bread and grass, 
the animals rapidly lost weight, and in extreme emaciation the 
lipemia ceased. Because of the high lipoid content in diabetic 
lipemia, Klemperer and Umber concluded that the condition repre- 
sents an increased breakdown of body cells, since only these could 
furnish so much lecithin and cholesterol. This explanation seems 
foolish when applied to a lipemia of 10 to 20 per cent. Several 
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authors have followed the hypothesis that the lipemia is deriyed 
from the body fat. Magnus-Levy has upheld the opposite view 
that the blood-fat is derived from the food, that the fat is taken up 
from the intestine and poured into the blood as usual, but there 
is some obstacle to its leaving the blood, either a physicochemical 
difference in the fat itself or a change in the cells or in the capillary 
walls; and that the huge quantities sometimes found in the blood 
may result from slow accumulation. Neisser and Derlin’s patient 
with 19.7 per cent. blood-fat had very little body fat. They com- 
pared the iodin and Reichert-Meissl numbers of the fats in the food, 
chyle, blood, and several tissues and concluded that the blood-fat 
comes from the food. Imrie considered that the 300 grams or 
more of fat in the blood of his patient was too much to be derived 
from the food; the iodin number of 73 for the fatty acids of the 
blood compared well with 68 for the adipose tissue, but differed 
widely from that found in liver, heart, and kidney; he therefore 
concluded that the lipemia represents mobilization of connective- 
tissue fat. Bloor observed extreme lipemia only in two patients 
who had been eating excessive amounts of fat, while severe cases 
under treatment with restriction of fat as well as other foods 
seemed to show the tendency but the figures were moderate. 
Accordingly, he considered that the lipemia is derived from the 
food and is due to ingestion of fat beyond the capacity of a weak- 
ened assimilative function. It is to be regretted that very few 
fat determinations have yet been carried out on our patients at 
the Rockefeller Institute Hospital. The gross observations agree 
with the experience of Bloor and Joslin that even the most creamy 
plasma clears up under treatment. One extremely emaciated 
man showed a diminishing but still opaque lipemia through six 
days of fasting, which disappeared only gradually in the subse- 
quent treatment. ‘The exit of fat from the circulation must there- 
fore be very slow in some cases. It should be considered a thera- 
peutic duty to clear up a pathologic lipemia. 

Dogs are subject to diabetic lipemia, as shown by an observa- 
tion of Gerhardt mentioned by Naunyn, of 12.3 per cent. blood- 
fat in a dog with spontaneous diabetes and pancreas necrosis, 
which is the highest lipemia ever recorded in a dog. It is impos- 
sible for a dog to have more severe diabetes than that following 
total pancreatectomy, but the plasma generally is almost or quite 
clear. In an exceptional instance Seo observed lipemia of 2.4 per 
cent., with increase in lecithin and cholesterol. It is possible 
that Seo’s dog was fat and that Gerhardt’s dog had been eating 
fat. The facts perhaps indicate that the lipemia does not repre- 
sent mobilization of tissue fat by the intense metabolic disturbance, 
unless to some extent in a fat-rich animal, but that on the con- 
trary it mostly represents deficient assimilation of fat, and that 
depancreatized dogs with their maximal diabetes show little lipemia 
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because in them the deficiency in assimilation is balanced by the 
deficiency in digestion of fat. 

This supposition can be tested in dogs of the type described at 
the outset, which have severe diabetes along with satisfactory 
digestive power. It is found that they are in fact subject to dia- 
betic lipemia in its full intensity. These dogs have been fed suet, 
which is not the most easily or rapidly digested form of fat; but 
approximate determinations in our first case indicated lipemia rival- 
ling that of Gerhardt. The tables show some values incidentally 
observed in connection with other work. Here is a sample 
of plasma from a child entering the Institute Hospital in coma. It 
contains 11 per cent. fat. The analyses made thus far show wide 
differences in the curves of fat in the blood of normal, phloridzinized, 
and diabetic dogs after identical feedings. The minor fluctuations 
will require further study, but the outstanding feature is the dispro- 
portionate increase in the diabetic animal. Granting severe dia- 
betes, the lipemia varies largely with the digestive power. The 
record of Dog 396 (Table I) shows how the lipemia fell as the diges- 
tive power failed and the plasma became clear. These figures repre- 
sent analyses twenty-four hours after feeding. On withdrawing 
fat from the diet lipemia clears up in from one to several days, 
according to its intensity, as seen in Dog 345 (Table III). A possible 
exception to this rule may occur in a type of fasting acidosis to be 
described later. In the terminal state of Dog 280 here depicted 
(Table I1) gross observations gave the impression of an increase of 
blood-fat up to the development of a marked lipemia on fasting, but 
the opacity of the plasma was the only index, and this chance for a 
decisive verdict concerning the possible occasional origin of diabetic 
lipemia from body fat was lost through inability to carry out the 
necessary analyses. 

The production of diabetic lipemia in dogs is a simple matter, 
but it opens opportunities. Here we have the means of flooding 
the body with fat in a manner unparalleled outside of diabetes, of 
making and unmaking this abnormality easily and quickly. The 
first result is the conclusive proof that the lipemia is derived ordi- 
narily from the food-fat. It will be a simple matter to feed a 
variety of fats and compare with the blood-fat in the different 
cases; some information concerning fat assimilation may thus be 
gained, and we may be able to report such experiments later. 
But the simple fact that the lipemia appears so readily on feeding 
fat and ceases so promptly on omitting fat suffices to settle the 
dispute concerning its usual origin. 

It is expected to publish later some analyses of the lipoid con- 
tent of the blood and various organs, but this phase must be omitted 
at this time. As far as comparison is possible between Seo’s 
analyses of liver tissue in diabetic lipemia and those of Jastrowitz 
and others of fatty livers produced by various poisons, no indica- 
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tion is offered of any specific chemical character of the organ infil- 
tration in diabetes. The huge amount of circulating fat and the 
remarkable activity of lipoid metabolism offer other opportuni- 
ties which we shall not be able to follow up. The unusual quan- 
tities of cholesterol that seem to be formed invite a study of the 
excretion in bile and feces and other features important to those 
interested in cholesterol metabolism. Various problems lately 
under investigation by authors such as Aschoff, Landau, Mulon, 
and Borberg concerning the morphology and the chemistry of fats 
and the function of the adrenal cortex and other organs in regard 
to them may perhaps be studied with special advantage in a con- 
dition in which the lipoid metabolism is specially disturbed or 
exaggerated. 

The metabolism of matter and energy has never been studied 
in human patients with extreme lipemia, and to avoid confusion 
from acidosis or other factors it is desirable to make a series of 
comparative observations on the same individual in the lipemic 
and non-lipemic condition, and this can be done most conveniently 
in animals. All are now familiar with the work in Lusk’s labora- 
tory, which has shown that the combustion of any food is increased 
as the supply of it to the cells is increased. Ingestion of any food 
increases the total metabolism more or less according to the kind 
and quantity of the food. Ingestion of fat causes alimentary 
lipemia and the combustion is preéminently of fat. Bleibtreu’s 
geese, stuffed with rye, with lipemia up to 6 per cent., are said to 
have shown respiratory quotients as high as 1.33. Whether the 
figures are strictly correct or not it seems evident that values above 
unity were present, indicating combustion preéminently of carbo- 
hydrate and the formation of fat from carbohydrate. This means 
one of two things: either the carbohydrate or the general plethora 
inhibited the combustion of fat in spite of 6 per cent. fat in the 
blood—in which case Lusk’s law of summation of stimuli is 
reversed—or if there was combustion of fat in the remotest degree 
proportional to the lipemia the total metabolism or the formation 
of fat from carbohydrate must have been tremendous. _ Interest- 
ing modifications of this experiment might be made by giving fat- 
rich instead of carbohydrate-rich diet or by using partially depan- 
creatized geese. It is well known that in diabetic patients or 
animals alimentary hyperglycemia is more pronounced than nor- 
mal, but the effect on the respiratory quotient is less, and in severe 
cases may be absent altogether, and this is one of the best evi- 
dences of deficient combustion of carbohydrate in diabetes. The 
case with fat is different, for diabetic patients and even totally 
depancreatized dogs always burn fat readily. ‘Fhe distinction is 
not absolute, for depancreatized birds—chickens, ducks, geese— 
show intense hyperglycemia with little or no glycosuria and can 
even receive considerable carbohydrate by feeding or injection and 
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dispose of it somehow. ‘Their kidneys are highly impermeable to 
sugar, but there is a difference beyond this, for feeding or injec- 
tion of sugar in severely diabetic dogs with renal impermeability 
means rapidly fatal hype rglycemia—possibly 2 per cent. blood- 
sugar. ‘The diabetic birds do not metabolize their carbohydrate 
normally, for glycogen is deficient and emaciation and death occur. 
The mammalian kidney is almost impermeable for fat, so that 
lipemia cannot be checked by excretion, and the presence of ace- 
tone bodies indicates some abnormality in fat combustion. But 
the known abnormality consists merely in incompleteness in the 
end products; no experiments have ever indicated any difficulty 
on the part of the diabetic in attacking the fat molecule. Patients 
and suitable diabetic animals often go along on a certain level of 
marked hyperglycemia, without glycosuria, and evidently burn- 
ing some carbohydrate. They seemingly require a_ higher 
“pressure” of sugar in the blood in order to accomplish the com- 
bustion of sugar. In the moderate hyperlipemia ordinarily present 
in severely diabetic patients, Bloor saw evidence of a similar need 
of increased fat “pressure” in the blood in order for the cells to 
burn fat. There is opportunity to test this idea with respiration 
experiments. In contradiction to the prevalent belief of normal 
fat assimilation in diabetes, investigation will probably show that 
a certain level of lipemia does not have equal metabolic influence 
in non-diabetic and in diabetic lipemic conditions. It will very 
likely be found that the effect on the gaseous exchange is slower 
and of less degree in diabetic lipemia, corresponding to the known 
facts concerning hyperglycemia in the milder cases, so that an 
alimentary lipemia of 2 or 3 per cent. in a normal animal may 
represent a greater activity of fat metabolism than much higher 
blood-fat values in an animal with diabetic lipemia. Also, it may 
be found that the metabolic effect varies among diabetics in pro- 
portion to their susceptibility to lipemia, and conceivably may not 
be fully normal in any severe diabetic. Studies of this sort will 
throw light on the ability of the diabetic to attack the fat molecule; 
they may help to show why fat-feeding seems sometimes neither 
to strengthen nor build up a patient; they will indicate what sig- 
nificance may be assigned to lipemia in the question of metabolism 
in diabetes; and by completing the proof that lipemia is due to 
deficient assimilation rather than increased mobilization of fat 
(even if increased mobilization sometimes occurs), they may con- 
tribute an analogy 1 in support of the dominant belief that the hy per- 
glycemia is primarily due to deficient assimilation rather than 
increased mobilization of sugar. 

Our investigation of lipemia by the use of diabetic dogs to date 
has dealt chiefly with the problem of the actual cause of it, its 
relation to other diabetic phenomena and to the internal function 
of the pancreas, and the information which it may furnish concern- 
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ing the fundamental diabetic condition. Besides the origin from 
food-fat, certain other questions can now be definitely answered. 

First, the visible fat is not in the abnormal form insoluble in 
ether. Seo found in his one case that the opacity was cleared by 
ether, and the same has been our experience. 

Second, the power of plasma to hold fat in clear solution is not 
diminished. In connection with the hypothesis of combined sugar, | 
formerly suggested a possible analogy witb fat, in that lipemia might 
be due to deficient combination of the fat, and raised the question 
whether the pancreas supplies anything of importance for this combi- 
nation. Reicher determined the fat before and after digesting blood 
with pepsin-hydrochloric acid, and concluded that the latter fraction 
has no importance. Seo mentioned visible lipemia in only one of 
his depancreatized dogs, yet the blood-fat in the other instances 
was from 1 to 1.5 per cent. This might indicate an unusually 
high power of the plasma to hold invisible fat, and the same possi- 
bility seems indicated by some of our experiments, and would not 
be surprising in view of the high lipoid content. Accordingly, no 
significant reduction in the simple ability of the blood to “mask”’ 
fat has been demonstrated. On the other hand, Bloor’s belief is 
that fat must be combined into lecithin in order to be assimilated, 
and that a deficiency of this combining function is present in dia- 
betic lipemia. The facts at least suggest that methods used for 
testing the combination of either fat or sugar should not be too 
crude. 

Third, the relation of fat in plasma and corpuscles is of interest 
especially in connection with Bloor’s hypothesis. Unfortunately 
most of our determinations so far have had to be limited to the 
plasma, and only a few analyses of corpuscles have been made. 
Thus far they indicate low total fat content in the corpuscles. 
Having controllable experimental conditions, it should be possible to 
trace any significant alterations from the normal through the mildly 
lipemic animals to the extreme degree in the severely lipemic ani- 
mals. This research is in progress, but it is better to omit discus- 
sion at present rather than attempt conclusions from insufficient 
data. 

Fourth, lipemia is not due to hyperglycemia. For example, 
mildly diabetic animals, even with abundant fat in the diet, may 
be made to show extreme hyperglycemia without corresponding 
lipemia. 

Fifth, lipemia is not due merely to absence of carbohydrate or 
loss of sugar from the body. Maximal phloridzin poisoning with 
feeding of nothing but fat, or the longest possible phloridzination 
on diet free from carbohydrate and high in fat, has failed to produce 
in dogs anything resembling diabetic lipemia. 

Sixth, lipemia is not due to the presence of acetone bodies. 
Lipemic patients generally have acidosis, but a case of lipemia 
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without ketonuria was described by Beumer and Biirger. It is 
well known that many patients with severe acidosis and even coma 
show clear plasma. Bloor found “no definite relation between 
high blood lipoids and the occurrence of acetone bodies in the 
urine.” In dogs it can be shown that the acidosis of phloridzin 
poisoning causes nothing like diabetic lipemia, that diabetic 
acidosis may occur without lipemia, and that marked lipemia may 
be present without acidosis. Maximal lipemia probably never 
exists without acidosis, but this is because acidosis goes with the 
general severity of the diabetes. 

Seventh, lipemia is not due to change in the reaction of the 
blood. The greatest possible reduction of the carbon dioxide 
capacity by diabetes, phloridzination, or chronic hydrochloric acid 
poisoning has produced none of the characteristic lipemia. 

Eighth, lipemia is not due solely to removal of pancreatic tissue 
within the limits mentioned. If enough pancreatic tissue is removed 
to produce even severe diabetes, but the actual occurrence of dia- 
betes is avoided by diet, the characteristic lipemia does not occur. 
In some such cases alimentary lipemia certainly persists longer 
than normal, but this may represent merely a slower digestion of 
fat owing to the smaller supply of pancreatic juice. If the curve 
of the lipemia is lower as well as longer, it will indicate such delayed 
absorption. The characteristic of diabetic lipemia is that it both 
rises higher and falls more slowly than normal. When the assim- 
ilative disturbance is slight it may to some extent be balanced by 
the delayed absorption, so that the mere prolongation of slight 
lipemia becomes hard to interpret. These experiments are in 
progress and a sufficient number are not yet finished to permit 
positive conclusions. But it is certain, as stated, that the full 
diabetic lipemia never occurs in the absence of other symptoms of 
active diabetes. 

Ninth, lipemia is not the result of breaking down of a hypo- 
thetical “fat function” by direct overstrain of that function. Here 
again tedious experiments extending over months have been 
involved. These experiments have proved that the heaviest and 
most prolonged fat diets, in normal and partially depancreatized 
animals, neither increase nor diminish the susceptibility to lipemia. 
If the conditions are such that the fat-feeding give rise to glyco- 
suria and acidosis the lipemia begins to mount up; otherwise not. 

Tenth is the question of the relation of lipemia to the severity 
of the diabetes. Up to the time of the present treatment which 
restricts fat in the diet, high lipemia has been considered a sign of 
very bad prognostic import. Bloor found some elevation of blood- 
fat in all severe cases, normal or subnormal values in mild cases. 
Beumer and Biirger have reported the only known instance of 
lipemia in mild diabetes. In dogs of the type described above, it 
is easy to show that the lipemia depends upon the severity of the 
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diabetes. The partially depancreatized dog, with relatively little 
tendency to lipemia as long as he is kept free from diabetes, acquires 
the marked susceptibility without any further operation as soon 
as severe diabetes is brought on by overfeeding with any kind of 
food. The most striking experiment is to keep the plasma con- 
tinuously clear by carbohydrate or protein diet, then suddenly 
give a meal of fat. High lipemia is present within a few hours 
and persists for more.than twenty-four hours. On continuance 
of fat diet the lipemia mounts to a point governed by the digestive 
power. As in human cases it is then unremitting, and like an old 
hyperglycemia, varies relatively little with meals. With break- 
down of digestion, or on withdrawal of fat from the diet, the lipemia 
clears up in from one to several days, according to its intensity. 
The tables already referred to illustrate some of these state- 
ments. 

This permits discussion of the relation of lipemia to the internal 
pancreatic function. There may be three possibilities: Is lipemia 
due to disorder in some organ or in the general system secondary 
to the original diabetic disturbance? is it another manifestation of 
deficiency of the same hormone concerned in carbohydrate metabo- 
lism? or does it represent lack of some different internal secretion 
of the pancreas? There is sound justification for speaking of 
several internal functions of the pancreas. Diabetes is not a mere 
glycosuria or inability to assimilate glucose. There are abnor- 
malities in the metabolism of protein, fat, and doubtless of mineral 
substances which are primary and cannot be reproduced secon- 
darily by phloridzin or any other means. But it is possible that 
the various functions in question all belong to one internal secre- 
tion, and this unitarian hypothesis is inherently the most attrac- 
tive one. It is a plausible view that the pancreas supplies some- 
thing necessary for the synthesis and maintenance of protoplasm, 
that deficiency of this factor makes nutrition of the cells difficult 
and disposes to breaking down of their reserves, and that this 
tendency makes itself felt in regard to all classes of foods, but 
earliest and most manifestly in regard to the most labile and most 
easily excreted forms. Only positive evidence could justify a 
doctrine of plurality of internal secretions of the pancreas. The 
unitarian standpoint would have theoretical importance, for it 
might reasonably be inferred that the part played by the single 
hormone would be similar toward the various classes of foods. 
Glycosuria and non-assimilation of carbohydrate—lipemia and 
acidosis—increased protein catabolism, aminosuria, and changes in 
the creatin-creatinin relation—diabetic edema and other anomalies 
concerning salts, all afford different lines of approach. If all alike 
are due to deficiency of a certain action of a single hormone, com- 
parisons will aid in learning what the action of this hormone is, and 
by following the different trails it may be possible to track the thing 
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home and master the secret of the internal pancreatic function 
and diabetes. 

Between the partially depancreatized animal without diabetes 
or lipemic tendency, and the same animal after feeding has brought 
on severe diabetes and susceptibility to lipemia, there is only one 
known anatomical difference, which consists in exhaustion and 
degeneration of cells in the islands of Langerhans. The fact that 
this alteration and the lipemic tendency come on simultaneously, 
and are typically produced by pure carbohydrate or protein feed- 
ing, proves conclusively that the disorder underlying lipemia is 
bound up to considerable extent with the other diabetic distur- 
bance and is not entirely independent. Possible evidence for the 
existence of more than one internal pancreatic secretion might be 
found in the discovery of Lane and Bensley that the islands of 
Langerhans consist of two different varieties of cells, filled with 
granules which stain differentially; these cells are believed to be 
independent in origin and type and not transitional or deriv- 
able one from the other. This histological interpretation is 
strengthened by Homans’ discovery that only the so-called Beta 
cells ordinarily degenerate in experimental diabetes, while the Alpha 
cells remain preserved even in advanced stages and show particu- 
larly dense granulation. This observation was confirmed in the 
work at this Institute. But it might still be possible that both 
types of cells are concerned merely in carbohydrate metabolism. 
Krumbhaar published the description of an important case of 
spontaneous diabetes in a dog in which the pancreas was about 
twice the normal size and its tissue appeared normal; and micro- 
scopic examination showed advanced degeneration of the Beta 
cells everywhere, along with less extreme but still marked exhaus- 
tion of the Alpha cells. Lipemia or acidosis was not found in this 
animal, but it apparently was not studied on fat diet. Martin 
has discovered that some of our experimental dogs show this same 
degeneration of the Alpha cells. He is following up the investi- 
gation, but there has not yet been time for enough comparisons to 
establish the possible significance. When a dog shows a dextrose- 
nitrogen ratio equal to that following total pancreatectomy, it 
will be interesting to know whether the Alpha cells are degenerated 
or not. If they are intact their part in carbohydrate metabolism 
will become very questionable. Material is available from animals 
of different species, different ages, different grades of intensity and 
duration of diabetes, on various diets, in nutritive states ranging 
from obesity to emaciation, with lipemia and acidosis present or 
absent, and with other physiological or pathological variations, so 
that it may be possible to throw some light on the function of the 
Alpha cells and the unity or plurality of the internal pancreatic 
secretion. 

The facts concerning human patients must also be considered in 
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this connection, and the question whether the full conditions are 
reproduced in dogs. Granting that all patients with severe dia- 
betes have some tendency to lipemia, is this tendency equal in all 
of them? When the majority of cases show fairly clear plasma, and 
a small minority show lipemia of 10 to 20 per cent., can it be main- 
tained that varying quantities of fat in the diet suffice fully to 
explain such differences? If there is another cause for the dis- 
crepancy, does this cause consist in some additional pancreatic 
disturbance, or in a breakdown in some other organ or in the gen- 
eral system? It is unfortunate that accurate observations cover- 
ing this point have not been made; but probably most physicians 
who treat diabetes will have the decided impression that individual 
variations exist, and that the majority even of severe cases on heavy 
fat diet are not subject to the most intense lipemia. Though it is 
difficult to gauge the true severity of diabetes, possibly Beumer 
and Biirger’s patient above mentioned manifested a special sus- 
ceptibility to lipemia in the presence of only mild diabetes. Several! 
of the patients at the Institute have shown intense lipemia, and 
it is not evident that their condition was more severe or that they 
had eaten more fat than some others without lipemia. Certain 
patients under treatment were tested with heavy fat diets for 
other purposes and remained free from lipemia. On the other 
hand a very few incidental observations seem to indicate that 
when there has been heavy lipemia, and when it and the glycosuria 
have been recently cleared up, a meal of fat may cause the plasma 
to remain turbid for more than twelve hours. The suggestiveness 
of these chance observations is strengthened by the experience with 
dogs, in which such a phenomenon certainly occurs. It may prove 
worth while to investigate whether patients react differently to 
such a test and whether it signifies a specific weakness of fat 
assimilation. 

Certain observations seem to indicate that in dogs the tendency to 
lipemia may vary independently of the other diabetic«symptoms, 
and that the governing conditions are at least in part experimen- 
tally controllable. The work in progress must be carried further 
before it will be possible to decide positively concerning such 
observations or interpret their significance for the theory of dia- 
betes. The gist of the matter to date is that diabetic lipemia has 
been reproduced in dogs, and there are hopes that the possible 
varying grades of susceptibility shown by buman patients may be 
experimentally imitated. 


II. Acrposts. 


The second subject for discussion in connection with the role of 
fat in diabetes is acidosis. Here the primary requirement for clear- 
ness is a definition, and the one adopted may be said to rest on three 
bases. 
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The first of these is origin and general usage. The pioneer workers 
of the Naunyn school grasped this problem broadly and deeply; they 
did the principal work that has been done, and they marked out 
the fundamental lines which all subsequent research has followed. 
Hallervorden recognized the significance of the increased ammonia. 
Stadelmann attributed coma to acid and suggested alkali therapy; 
it is noteworthy that he used in this connection the term acid intoxi- 
cation, not acidosis. Minkowski perceived the presence and mean- 
ing of the diminished carbon dioxide content of the venous blood. 
Magnus-Levy determined the balance of acids and bases in the urine. 
But Naunyn introduced the term acidosis, and said, “ With this word 
I designate the formation of §-oxybutyric acid in metabolism.”’ 
The name and definition received general adoption, and have been 
used also by the opponents of the Naunyn school who believe that 
the intoxication and coma represent something other than a simple 
shift of reaction. The more recent followers of Naunyn should not 
pervert his definition, which has been acceptable to both parties; 
and even if the word must become the exclusive property of either 
faction, it is not for the losers to carry off the nomenclature. 

The second basis of definition is that of need and distinctiveness. 
Diminished alkalinity, increased hydrogen ion concentration, lower- 
ing of carbon dioxide, decrease of buffer salts, and (for the symptoms 
of these changes) acid intoxication—all these terms have definite 
meanings, and to appropriate the name acidosis for any one of them 
is merely to create a useless synonym. No other name but acidosis 
exists for the metabolic process which it denotes. Ketonuria and 
ketonemia have their accurate place but do not cover the ground. 
Possibly the word ketosis might be suggested and used for special 
purposes, but the change of established usage would be difficult and 
seems unnecessary. It may be urged that there are states of increase 
of other acids, lactic, phosphoric, etc. If desired it may be feasible 
to include these under a broad interpretation of acidosis, and to dis- 
tinguish them when necessary from acetone body or diabetic 
acidosis. But the latter is the original and most important type, 
and the name acidosis belongs preéminently to it. 

The third ground for the definition is its fundamental signifi- 
cance. Here may be seen the sound judgment of Naunyn in 
defining on the basis of metabolism, not of reaction. <A definition 
must be qualitative not quantitative. Criteria of reaction’ vary 
with the tests; the finer methods of today reveal changes not 
formerly perceptible, and future technic may give truer apprecia- 
tion of the physiological balance in the blood or may follow changes 
into the cells. But the metabolic disturbance in question is con- 
tinuous and must be regarded as a unit. It is recognizable at a 
time when the protective mechanisms of the body are apparently 
efficient to prevent any abnormality of reaction, and it persists in 
spite of any dosage of alkali. Furthermore, a comparison with 
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typhoid fever is illustrative. Fever is a prominent feature in 
typhoid infection and has been embodied in the very name of the 
disease. Also, simple hyperpyrexia is a possible cause of death, 
and rightly or wrongly many physicians believe that they bene- 
fit patients and even save lives by treating this symptom with 
cold bathing or other measures. Nevertheless, the proper defini- 
tion of typhoid fever must be in terms of infection with Bacillus 
typhosus and not in terms of fever. Similarly, the acid character 
of the products in acidosis is important and has received recogni- 
tion in the name of the condition. Simple displacement of reac- 
tion may be a cause of intoxication and even death, and clinical 
improvement and even the saving of life may be achieved tem- 
porarily by the mere administration of alkali. But the metabolic 
disturbance back of it all is the real thing to be defined and compre- 
hended and treated. A slight objection might conceivably be 
raised on the basis of rare cases of reported coma without acetone 
bodies. But there is the old-time answer that such cases though 
occurring in diabetes may not be diabetic coma; and there is no 
evidence that a definition based on reaction would fit them any 
better. For these reasons it seems best to retain the definition 
of acidosis in the original sense of Naunyn—namely, as that state 
of metabolism of which the presence of abnormal quantities of the 
acetone bodies is the one known constant characteristic. 

This leads to the question of the origin of the acetone bodies. 
Their appearance was first ascribed to fermentation of carbo- 
hydrate, then to breakdown of body protein. More recent experi- 
ments with phloridzin and liver perfusions prove the possibility 
of a partial derivation from the leucin, tyrosin, and phenylalanin 
of the protein molecule, while the greater portion of the amino- 
acids form glucose, and the exact status of some of them is uncer- 
tain. But the work of Rosenfeld, Hirschfeld, Geelmuyden, Magnus- 
Levy and others made it apparent that the principal source of the 
acetone bodies is fat. The disposal of fat up to the point of its 
leaving the circulation and entering the cells was discussed under 
lipemia. Aside from storage its fate in the cells is supposedly 
combustion proceeding through successive carbon groups, the 
best accepted chemical view being the beta-oxidation hypothesis 
of Knoop, according to which butyric and B-oxybutyric acid may 
be normal intermediary products and excretion of the latter may 
represent merely imperfect combustion. One molecule of higher 
fatty acid could thus furnish only one molecule of 8-oxybutyric, 
and Magnus-Levy calculated that the quantity thus available 
corresponds to the maximum known excretion, but that in some 
cases this demands a molecule of acetone bodies from practically 
every molecule of fat burned. Acetone is a secondary and chiefly 
abnormal product, but there is a question which of the other 
bodies is primary. Formerly, diacetic acid was believed to be 
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derived from 8-oxybutyric by oxidation, but Maase, Blum, Dakin, 
and Marriott have brought evidence that the reverse may be true 
and that diacetic acid may be the primary product formed from 
butyric and 8-oxybutyric be derived from it by reduction. The 
orthodox belief is that all cells, including muscle cells, burn fat 
directly. Von Noorden is one of the very few who imagine that 
the muscles can burn only sugar, which the liver forms from fat 
for their use, and that acetone body production is associated with 
the formation of sugar from fat. It is a common belief that the 
acetone bodies are produced largely or chiefly in the liver. In 
Embden’s laboratory, perfused livers have been shown to form 
acetone, while kidney, lung, and muscle formed none; furthermore, 
the livers of depancreatized and phloridzinized dogs formed several 
times as much acetone as those of normal dogs. Also, Fischler 
and Kossow phloridzinized Eck-fistula dogs and found that these 
animals, with ligation of the portal vein and drainage of the portal 
blood directly into the vena cava instead of through the liver, 
showed less ketonuria than ordinary dogs likewise receiving 1 gram 
of phloridzin daily; but with the reversed Eck-fistula, that is, 
with ligation of the vena cava and drainage of its blood together 
with the portal blood through the liver, the ketonuria was increased 
above that of the controls. The experimental evidence thus seems 
strong, but it requires criticism. It would be well if more work were 
done along the lines of Fischler and Kossow, to learn whether their 
results are significant or accidental or whether any other conclu- 
sion is possible. ‘Too much importance must not be attached to 
perfusion experiments or to the milligrams of acetone formed. It 
may well be conceded that liver cells are able to form acetone, also 
that acetone formation is more active in depancreatized and 
phloridzinized than in normal animals. But the negative experi- 
ments with muscle and other organs do not prove that they are 
unable to form acetone bodies or that the quantity which they form 
is small. For example, authors have reported that the liver per- 
fused with glucose forms glycogen, but no one has demonstrated 
the formation of glycogen when muscles are thus perfused, and it is 
certain nevertheless that muscles in the living body form much 
glycogen. The function of the liver is primarily metabolic; per- 
haps for this reason it gives more positive results on perfusion than 
other organs in which the metabolic is subsidiary to other func- 
tions. At any rate the reason for the close scrutiny of these experi- 
ments lies in their disagreement with the chemical views of fat 
metabolism above mentioned. It would seem that only in the 
tangled field of diabetes could writers put together such doctrines 
as the predominant production of acetone bodies in the liver and 
the chemical views of Magnus-Levy and Knoop, with no conscious- 
ness of conflict. If there is anything like the excretion of one mole- 
cule of acetone bodies corresponding to each molecule of fatty acid 
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burned, and if it be claimed that any large proportion of the ace- 
tone bodies arises in the liver, it follows either that the liver is 
burning this same high proportion of the fat, or else that the muscles 
are burning part of their fat perfectly while the liver is breaking 
up individual fatty acid molecules into several molecules of acetone 
bodies. Von Noorden’s hypothesis is at least consistent on this 
point. But if, according to the accepted belief, cells in general 
attack the fat molecule directly, then acetone bodies are formed 
where the combustion occurs. In Woodyatt’s metaphor, the engine 
“smokes” with acetone bodies. And since the great prepon- 
derance of combustion is in the muscles, it follows that the pre- 
dominant formation of acetone bodies is in the muscles. The 
only escape would be in an improbable assumption that the 
muscles burn fat to a certain point and that hypothetical products 
are conveyed from them to the liver to be formed into acetone 
bodies. The proof for the chemical theories is not absolute, but 
it seems stronger than that for the origin of acetone bodies in the 
liver. Therefore, the most probable view at present is that the 
formation of acetone bodies takes place mainly in the muscles and 
other organs and only to a minor extent in the liver. 

It is impossible in the present space to review the literature of 
acidosis or even the literature of fat-feeding, which more directly 
concerns the present topic. It is well known that fasting human 
beings regularly show ketonuria. It is not generally appreciated 
how widely this phenomenon varies even in supposedly normal 
persons. Waldvogel and Brugsch observed instances in which 
fasting produced only trivial acetone excretion. Benedict’s fa: ting 
man, eliminating approximately 2 to 7 grams of acetone bodies 
daily, may be considered a fair average. The upper extremes 
are represented in reports by Von Noorden of excretion of 48 
grams in three days of fasting by a girl with gastric ulcer, by Bén- 
niger and Mohr of excretion of over 24 grams in one day by a 
fasting woman, and by Gerhardt and Schlesinger of 40 grams daily 
in hysterical vomiting. The available store of body fat is one 
important factor, and Folin and Denis published a recent illustra- 
tion of marked acidosis with symptoms in fasting obese women. 
But it is not certain that this is the sole variable, and only a large 
statistical study could show whether normal persons of similar 
nutrition have inherently different susceptibilities to acidosis. 
Ketonuria likewise results from simple carbohydrate abstinence, 
and fasting ketonuria is increased by protein-fat diet. Protein is 
considered antiketogenic in normal persons, the glucose-forming 
amino-acids prevailing over the others. Evidence that it may 
give rise to ketonuria has been offered by Rosenbloom and Hurtley 
for diabetic patients and by Kirk for depancreatized dogs. Such 
an effect is possible through loss of the carbohydrate portion leav- 
ing the ketogenetic portion, through a simple stirring up of metabo- 
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lism and elimination (just as a submaximal D : N ratio in a fasting 
depancreatized dog may rise to maximal on feeding), and, in human 
patients, probably through aggravation of the essential diabetic 
process. In line with this, a high protein diet is inadvisable for 
the average patient threatened with coma. Fat constitutes the 
essential dietary cause of ketonuria in normal persons; for example, 
Landergren and Forssner thus produced excretion of some 40 
grams of B-oxybutyric acid. Attempts have been made to estab- 
lish the quantity of carbohydrate requisite to prevent acidosis, the 
figures generally being set at 50 to 150 grams. Geelmuyden found 
that more, perhaps 200 grams, might be necessary to abolish an 
existing acidosis, also that the quantity required varies with the 
quantity of fat in the diet. Zeller worked out a law that for pre- 
vention of acidosis one molecule of sugar must burn for each two 
molecules of fat, which means the ingestion of one part of carbo- 
hydrate for four parts of fat. Von Noorden and his followers 
have emphasized the wide discrepancies between different dia- 
betics as respects the relation between carbohydrate assimilation 
and acidosis: for example, Mohr’s comparison between two patients 
under similar conditions, one of them excreting less than 1 gram 
of B-oxybutyric acid and the other over 15 grams, and his records 
of other patients with abundant ketonuria while assimilating 120 
to 150 grams of carbohydrate. But Mohr mentions a similar dis- 
crepancy between two non-diabetics, and Forssner excreted 33 
grams of 6-oxybutyric acid with 40 grams of carbohydrate in his 
diet. Gigon tabulates the Landergren and Forssner experiments 
to show that individual idiosyncrasy is as marked among non- 
diabetics as among diabetics. It is well recognized, as shown in 
experiments of Reich quoted by Rosenfeld, that an initial ketonuria 
generally diminishes on continuance of the same diet. This behav- 
ior of normal persons is usually shown by diabetics who do well, 
and Mohr states that obese persons respond similarly. Folin and 
Denis observed that repeated fasts in obese subjects produce, so 
to speak, an “immunity” against acidosis, and the same has been 
noticed a number of times in our diabetic patients. A minority 
of diabetics develop serious acidosis on fasting, but when a short 
period of suitable diet, even protein-fat diet, is interposed no case 
has yet been encountered in which a second fast was not well 
borne. On the other hand the Landergren-Forssner experiments 
give no indication of any such “immunity” to excessive fat diet. 
The great lack is of normal data. The Eskimos are much talked 
about but have never been studied. It is really unknown to what 
extent the normal human organism can accommodate itself to fat 
combustion or what proportion of protein or carbohydrate is the 
minimum necessary permanently to prevent acidosis. Some 
interesting acetone and ammonia figures ought soon to become 
available from severely diabetic patients who are kept free from 
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glycosuria for long periods on diets low in protein and carbohydrate. 
The fat tolerance in such patients seems to differ widely. The sus- 
ceptibility to acidosis may perhaps also be governed partly by 
variables such as the age or the level of nutrition, whether high or 
low. Even under identical conditions the attempt to establish a 
universal rule on this point promises to be fruitless, for the reason 
that the widespread belief regarding acidosis as governed solely 
by a supposed ratio between fat and carbohydrate in combustion 
is incorrect. The existing evidence against it may be summarized 
as follows: (1) the seemingly constitutional idiosyncrasies mani- 
fested by both diabetic and non-diabetic individuals, shown in the 
literature; (2) the acidosis in certain infections, intoxications, 
liver necroses, and in the cyclic vomiting and gastro-intestinal 
crises studied by Howland and Marriott and others in which defi- 
ciency of carbohydrate seems an inadequate explanation; (3) the 
acidosis which Taylor produced in himself by an ash-free diet of 
seventy-odd grams of protein, 120 grams of fat, and 200 grams of 
sugar. It is well for those who think of acidosis as necessarily 
due to lack of carbohydrate to bear in mind this well-authenticated 
case in which it was produced by lack of salt on a diet adequate 
in protein, moderate in fat, and liberal in carbohydrate. Rumpf 
and Joslin’s idea of the importance of salts for threatened coma 
may find an analogy here. The fact that salt starvation has: not 
had this effect in other such experiments perhaps adds to the evi- 
dence of personal idiosyncrasy. The experiment might bear 
repetition in subjects presumably disposed to acidosis, as the obese. 

Notwithstanding that fat ingestion has been proved to create or 
increase ketonuria in both normal persons and diabetics, fat has 
remained the one unrestricted food in diabetes. Even Forssner 
saw reasons to justify the prevailing treatment, considering that 
tolerance for fat is acquired, that its addition to protein then 
increases ketonuria by only a few grams, and that its use is prefer- 
able to undernutrition. Naunyn, von Noorden and all others 
have agreed that fat should be withdrawn only in the presence of 
threatened coma. The few writers who have advocated occasional 
restriction of fat have merely favored limiting it to the caloric 
requirement of a maintenance diet. The more common practice 
has been to push fat by all possible devices to the utmost limit of 
the digestive power, with the idea of building up strength and 
nutrition. Another support for the fat diet was given in the state- 
ment that the heaviest fat feeding only slightly increases the com- 
bustion of fat, the surplus being stored. In this connection the 
question arose why then ketonuria should be increased by fat 
ingestion, and various authorities inclined to the view that food- 
fat may somehow behave differently from body fat in metabolism. 
Murlin and Lusk proved that six hours after taking 75 grams of 
fat a dog’s heat production may be 30 per cent. above the basal. 
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The protein-sparing power of fat is known to persist in diabetes. 
Therefore the absolute and relative increase in fat combustion 
now appears a sufficient explanation of the slight increment of 
ketonuria following any single fat meal, and the summation of 
such effects presumably accounts for the results of longer feeding, 
so that there is at present no evidence of a metabolic distinction 
between food fat and body fat. The relief of diabetic acidosis by 
fasting is doubtless due not only to diminished combustion of fat 
but also to a beneficial effect of undernutrition upon the assimila- 
tion of all classes of food. The fact that patients with severe 
diabetes frequently become almost free from acidosis, under the 
circumstances which give rise to a very appreciable acidosis in 
normal or mildly diabetic persons, would not appear so paradoxical 
if we had adequate information concerning the reactions and 
accommodations of normal subjects under truly comparable con- 
ditions. The diabetics merely demonstrate a reserve power in 
the human organism which normal persons could doubtless bring 
forth under an equal stimulus. Typical of the former treatment 
of diabetes has been the period when the patient was evidently 
developing this power and becoming able to live on protein-fat 
diet with little or no ketonuria; then the later period with heavy 
ketonuria, whether sugar-free on strict diet or glycosuric on mixed 
diet, and the necessary end in coma. The moral is that the natural 
or reserve powers of assimilation should be protected in treatment 
and should not be broken down by overfeeding with fat or any 
other food. The material for clinical experiments heretofore has 
comprised either fairly mild cases or severe cases with the usual 
heavy and fluctuating ketonuria. The tests under these condi- 
tions have failed to reveal the insidious and cumulative injury 
causetl by fat. When severe cases are made free from glycosuria 
and ketonuria, a material is afforded upon which any careful clini- 
cian can convince himself of the harm of excess of fat. Washing 
butter to remove traces of lower fatty acids while overwhelming 
the system with fat which must necessarily be katabolized into 
lower acids is one of the absurd practices of past treatment now 
abandoned. And finally it is to be noted that severe cases kept 
alive for months or years on low protein and carbohydrate, with 
glycosuria and acidosis kept up essentially by fat, are the cases 
that offer the greatest difficulty for successful treatment or for 
building up a tolerance for any kind of food. 

It is important to extend research on acidosis to species other 
than man. A really satisfactory reproduction of the human con- 
dition is one of the greatest needs, for the very sake of the knowl- 
edge of how to produce it, and also for the opening up of a subject 
which always comes when it is made susceptible to animal experi- 
mentation. It is also desirable to study this disorder in species 
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tures are found quite regularly associated, and are generally con- 
ceived as belonging together, and it is valuable to learn whether 
this association is inevitable, and if not, to take such an oppor- 
tunity to study the individual factors thus separated. There is 
no known laboratory animal which reacts precisely like man in 
this respect. Some apes or monkeys may be expected, according 
to Baer’s findings, to show fasting ketonuria; but the large ones 
are too scarce and expensive, the smaller ones lack stamina, and it 
is doubtful if any of them can meet the requirements of appetite 
and digestion. Other species, as a rule, show ketonuria neither on 
fasting nor on protein-fat diet. A distinction is generally held 
between carnivorous and other animals, presumably on the assump- 
tion that animals accustomed to carbohydrate will have difficulty 
in burning fat without it, and on a vague generalization of the 
observations that dogs and cats are less easily subject to acidosis 
than man. ‘The first thing learned in studying a variety of species 
is that this distinction is wholly mythical. There are differences 
between species but none between classes of animals. Baer 
observed that herbivora are as immune to fasting ketonuria as 
the carnivora. He reported ketonuria in a pig on fasting but not 
on protein-fat diet. A pig which we studied at the Institute proved 
more resistant to ketonuria than any dog; and persons who may 
have cherished a secret objection to being classed as the metabolic 
brothers of the omnivorous pig may be gratified by our experience 
that no other mammal reacts less like man. On the other hand 
the typically carnivorous badger shows ketonuria, which in diabetes 
begins almost simultaneously with the glycosuria. The dog is the 
best and most human of animals in the laboratory as elsewhere. 
He talks with his eyes and tail instead of his tongue, and there are 
some metabolic differences of similar degree. But he has told us 
so much of what we know about diabetes that it would be impor- 
tant to find a way for him to reveal the one thing on which he has 
thus far given scanty and unsatisfactory information, namely, 
diabetic acidosis. There is evidence that the dog stands ready as 
usual to do his part, and the fault has been with us. Von Noorden 
and Mohr have tried to make the matter too simple by affirming? 
that if a dog is kept a long time on bread diet so as to accustom 
him to carbohydrate like man and then changed suddenly to strict 
meat diet, a heavy ketonuria results. No experiments are cited in 
support of this assertion, which would seem to be imaginary; at any 
rate it is untrue, as we have found in a sufficient number of dogs, 
some of which had lived on carbohydrate for their entire lives. 
But Neubauer states the observation that very young dogs may 
show ketonuria on fasting, thus presenting an unusually close 
similarity to man. Veterinary literature proves that dogs are sus- 
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ceptible not only to spontaneous diabetes but also to the termi- 
nation incoma. Fasting phloridzinized dogs show heavy ketonuria, 
and von Mering, Lusk and others described the limp and semi- 
conscious state which may result. Marriott demonstrated ketonemia 
in such animals, and we have found high ketonuria and low car- 
bon dioxide in the terminal condition, which therefore seems truly 
analogous to diabetic coma. But as usual there are differences 
between phloridzin poisoning and diabetes. According to Baer a 
phloridzinized dog shows ketonuria only when there is a negative 
nitrogen balance. Perhaps this is why Geelmuyden found fat to 
diminish the ketonuria. None of our experiments have dealt with 
nitrogen balance sheets, but the impression certainly is that phlo- 
ridzinized dogs show ketonuria on diets moderate in protein and 
high in fat, and this is strongly in accord with the probabilities. 
The most important distinction lies in the effect of carbohydrate 
and protein. Benedict and Osterberg proved that protein feeding 
‘auses a fall of 50 to 90 per cent. in the ketonuria even though the 
D :N ratios showed that all sugar formed from protein was quan- 
titatively excreted. Obviously, protein does not work such a 
transformation in diabetic patients, and these authors correctly 
concluded that great caution must be used in interpreting the 
results of acidosis experiments in phloridzinized animals. The 
great majority of totally depancreatized dogs show only slight 
ketonuria and no coma or other acidosis symptoms. Sass using 
the Loewy-Zuntz titration method could detect no lowering of 
alkalinity in their blood. From the large number of depancreatized 
dogs in the Minkowski clinic Allard was able to report several 
dying in coma with considerable ketonuria. Kirk notes some 
similar deaths in his pancreas-fed dogs, also a higher ketonuria 
when fat was fed along with pancreas. Apparently the lower 
D :N ratio of the depancreatized dog suffices to explain the less 
marked acidosis as compared with the fasting phloridzinized dog, 
especially in view of the large quantities of protein katabolized. 
The great objection to totally depancreatized and Sandmeyer dogs 
is their cachexia and defective digestion. 

Having dogs with severe diabetes and satisfactory digestive 
power, and desiring to produce in them if possible a facsimile of 
clinical acidosis, it is reasonable to proceed by subjecting them to 
the same conditions as human patients. To the question whether 
successful results can thus be obtained in dogs, the experiments 
now permit answering yes; that acidosis can be regularly pro- 
duced in dogs not merely in one way but in three ways, of which 
gradations and combinations exist, but which are most conveni- 
ently described separately, in order to show the complete imitation 
of the human phenomena. 

First we may take the classical treatment of severe diabetes. 
This has been based upon a too clever caloric conception. The 
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tendency of the diabetic is to emaciate because of deficient assimi- 
lation. The superficially smart idea has been to force up his 
weight by the trick of crowding calories into the diet to replace 
those lost in the urine, and of supplying these calories in the form 
of a fesd of which the body has only slight ability to relieve itself 
by excretion, namely, fat. The dog is an ideal subject for such a 
treatment. On the one hand, by reason of his lower D : N ratio, 
he loses 'ess sugar than the very severe human cases, and he has a 
natural high resistance to acidosis; on the other hand, he is able to 
digest and metabolize far more food per kilogram of body weight 
than any human being. Therefore, it is an interesting experiment 
to take a suitable dog, free from cachexia, and see what happens 
when he is forced either to hold or to gain weight in the presence 
of severe diabetes. He cannot long hold weight on carbohydrate 
or protein; the one food for the purpose is fat. It is like the old 
fancy of the irresistible force meeting the immovable body; and 
in the present instance either digestion or metabolism, no matter 
how strong, must break down. Sometimes it is the former. In 
some dogs, and in any dog if the diet is not carefully adjusted, 
vomiting, diarrhea, and loss of weight prevent a perfect result. 
The tendency to digestive disturbances is like that of human 
patients on similar treatment. If digestion and absorption remain 
adequate, the breaking down of metabolism is manifested by 
increasing acidosis. There is repugnance to fat and hunger for 
carbohydrate as in human patients, but the animal’s wishes must 
be disregarded, as has been done in human cases, and the fat given 
forcibly if necessary. The highest fat diet is the most quickly toxic, 
but excessive quantities of fat are not required, and both protein 
and carbohydrate aid digestion and do not interfere with the 
result so long as fat is continued. In the long run suet is probably 
the form of fat Lest liked and digested. Taleum powder is useful 
in the diet to control diarrhea. For the size of dogs used, the 
acidosis diet has sometimes been 150 to 200 grams suet and 200 to 
400 grams beef-lung, or 100 to 150 grams suet, 200 grams lung, 
and 50 to 150 grams bread. Lipemia is present; there is malaise 
and depression of spirits as in patients with acidosis, and digestive 
upsets increase. If the animal is well suited for the purpose, if 
the diet is properly adjusted, and if there is enough day and night 
watching of all details, it can be shown that dogs thus go into fatal 
diabetic coma on full mixed diet. Dog 327 was our first and a 
very typical case. Table IV shows the clinical details of this final 
period. 

Second, we may take the customary treatment of moderate dia- 
betes and illustrate it in dogs. Suppose that suitable operation 
and overfeeding have produced a condition in which there is marked 
glycosuria on a kilogram of lung, but sugar-freedom on SOO grams 
lung, along with a fair state of nutrition and entire absence of 
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ketonuria. Now place the dog on 600 to 800 grams lung and 100 
to 200 grams suet, according to the classical method. ‘There is 
no glycosuria, weight is gained, and the condition is splendid for 
weeks and possibly months. The treatment is highly successful. 
Closer examination shows the presence of hyperglycemia and slight 
ketonuria, which are usual in the patients of corresponding type. 
Glycosuria follows, illustrating the spontaneous downward prog- 
ress which the authorities describe. This is cleared up by a few 
fast days on the Naunyn plan and the diet is again adjusted; it 
may now be 400 grams lung and 200 grams suet. The gain in 
weight continues as before, with hyperglycemia, ketonuria, and 
subsequent glycosuria. Again the fast days are used and the pro- 
tein diminished, so that the diet is perhaps 200 grams lung and 200 
grams suet. The same cycle is repeated. Now the dog is in splen- 
did condition and spirits, the coat sleek, the appearance such that 
he might create a good impression out walking in the park, only he 
has difficulty in remaining sugar-free on even the protein mini- 
mum, and the fat may be pushed higher to maintain nutrition 
against the repeated fast days. If the dog has actually been kept 
fat, a fasting period about this time may diminish the glycosuria 
or it may remain high. The previously lively and hungry animal 
begins to show a curious little mournfulness and complete repug- 
nance to food. A day or two later vomiting of clear mucus begins, 
and the dog drinks and vomits water. The acetone reaction is 
heavy; the ferric chloride may be heavy or slight. The alkali 
reserve of the blood falls low, and the complete picture of patients 
who go into fatal acidosis on fasting is reproduced. Dogs of the 
type first described are also subject to this result of fasting if they 
have been kept fat enough, but fattening is easiest in absence of 
glycosuria. As in human patients this form of acidosis more 
resembles the collapse or heart-failure type of Frerichs. The 
respiration is less typical and consciousness may be retained prac- 
tically to the end. The outstanding features are the nausea and 
vomiting and the profound collapse of strength. Table II represents 
the terminal stage of this condition in dog 280. 

Incidentally it may be noted that the cachexia which sometimes 
‘auses an apparent suppression of sugar formation in fasting depan- 
creatized dogs is absent in these severely diabetic, partially depan- 
creatized animals, so that their glycosuria and hyperglycemia 
typically persist almost or quite to the time of death. 

The third type of acidosis in dogs is exemplified by diabetic 
animals kept free from glycosuria by regulated diet or by those in 
which the amount of pancreatic tissue removed is not quite suffi- 
cient to give rise to diabetes. They are free from acidosis on 
protein diet or on fasting, but on a carbohydrate-free diet high in 
fat they sooner or later develop marked ketonuria. The protein 
ration may be governed by the capacity of the stomach. Prob- 
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ably high protein tends to increase susceptibility to diabetic 

glycosuria and diminish the tendency to ketonuria. These experi- 
ments also may extend over weeks or months, but we have proved 
upon many dogs that with enough fat in the diet the result is 
invariable. The qualitative acetone test is heavy but the quanti- 
tative output relatively small, generally below 1 gram. An example 
of this condition is given incidentally ti the record of dog 356 
(Table V), with potentially severe diabetes. Partially depancreatized 
non-diabetic dogs on a diet of 150 to 300 grams suet and perhaps 
an equal amount of lung may thrive in spite of ketonuria for : 
longer or shorter time. Ketonuria is apt to be slight. But the 
final outcome appears in one of two forms. One may be digestive 
failure and consequent loss of weight and strength, with cessation 
of ketonuria. In the other form the routine measures against 
vomiting and diarrhea may succeed, but the end comes with a 
remarkable spastic and ataxic condition, with terminal weakness, 
convulsions and death. The absence of ketonuria in adult normal 
dogs on fasting has been confirmed, and has been found true also 
on high fat diet extending over several months and still continuing. 
Tests on puppies are only beginning. One young collie suddenly 
showed a heavy acetone reaction after two weeks of fasting. High 
fat diet was immediately given. On the third day of this the dog, 
which was not known to have been pregnant, aborted. This was 
some two weeks ago. The acetone reaction with low quantitative 
values has not ceased, but the dog continues to act well. It is not 
known whether this idiosyncrasy is present because the dog is young, 
or because of the collie breed, or because of the pregnancy. Normal 
controls flourish indefinitely, without ketonuria or with only traces, 
on the same fat-protein diet which causes acidosis in partially depan- 
creatized dogs. A certain number of normal dogs with a sufficient 
preponderance of fat over protein in the diet develop ataxia 
and fatal intoxication seemingly identical with that of partially 
depancreatized dogs, but ketonuria is generally absent or slight. 
Digestion is upset in them as in the partially depancreatized animals; 
accordingly, ketonuria cannot be attributed to fatty indigestion. 
This state of intoxication will require subsequent mention. In 
partially depancreatized animals the sugar tolerance is dimin- 
ished. If the ketonuria be interpreted as a diminished fat toler- 
ance, it affords no evidence concerning the unity or plurality of 
the pancreatic secretion, and in absence of evidence the presump- 
tion remains in favor of the former. These experiments are mainly 
useful as showing that a species which normally has a high resis- 
tance to acidosis is made readily susceptible by partial pancreatec- 
tomy, and as thus furnishing conclusive proof that the simple 
balance between fats and other foods does not alone govern 
ketogenesis but that a specific internal function of the pancreas is 
at least one of the factors concerned. 
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Of various points perhaps deserving mention, six features of 
canine acidosis will be chosen for separate consideration. First 
there are some peculiarities of species seen in the clinical picture. 
A characteristic of human coma is that the cerebral centers are 
anesthetized while the respiratory center is stimulated. It may 
be taken as a general rule that dogs lose consciousness less readily 
than men, and this applies to their diabetic coma. They begin 
by showing weakness, drunken gait, and dyspnea especially on 
slight exertion. The symptoms increase until the animal cannot 
stand, and the Kussmaul breathing may be typical. The corneal 
reflex is practically never lost, and even attention to surroundings 
may be preserved almost to the last. It might appear that the 
motor centers are selectively intoxicated, until observation shows 
there is apparent absence of pain in the exposure of bloodvessels 
or other operations, so that the sensory depression is fully equal 
to that in human coma, in which a knife-cut frequently provokes 
some response. The low blood-pressure emphasized by Ehrmann 
and the soft eyeball noted by Riesman and others have not been 
tested. Diarrhea sometimes occurs with human coma; in dogs it 
is invariably present and tinged with dark blood. It occurs whether 
the coma is produced by feeding or fasting, by diabetes or by 
phloridzin. It is therefore of metabolic not of digestive origin. 
At autopsy the liver is typically large and fatty and much fat may 
be present in the body. There is more or less venous engorgement 
of the intestine and other viscera, which is the only apparent 
explanation of the bloody diarrhea, though the bowel contents 
begin to appear bloody only toward the rectum. 

Second, there is the obvious question of the influence of reaction. 
Toward the end the carbon dioxide capacity of the plasma falls 
as in human cases, and to a quite similar level. But one advan- 
tage of studying the same phenomenon in various species is seen 
in the fact that in the dog it is easy to maintain normal or super- 
normal alkalinity of the blood from start to finish, or to raise it 
suddenly toward the end when it has fallen. In man this is diffi- 
cult to accomplish even by the highest alkali dosage, but some 
clinicians have asserted that continuous alkalinity of the urine 
has failed to save their patients. A few personal observations, 
and my conception of the acidosis process, have convinced me that 
this view is essentially correct. Probably the typical dyspnea and 
coma never occur in man or dog except with acid intoxication. 
Probably the upholders of the acid intoxication theory of coma are 
correct on this point, which is, after all, their main contention. 
Where they seem to be clearly wrong is in the more important 
matter of extending this idea to mean that a maintenance of reac- 
tion would prevent intoxication. Conceivably the secret of the 
improvement sometimes produced by bicarbonate may lie in an 
unloading of toxic substances from the cells rather than in a shift- 
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ing of the alkali-acid equilibrium per se. Aside from a_ possible, 
very brief, rise in blood-pressure, sodium bicarbonate intraven- 
ously or otherwise brings no visible benefit to a dog dying of 
acidosis. Keeping the alkaline reserve of the plasma continuously 
normal by means of it or any form or combination of alkaline 
salts apparently does not prolong the life of a diabetic dog by a 
single day. The experiments support the conception that acidosis 
and coma essentially represent an intoxication due to a specific 
breakdown in metabolism, and that the tendency to alteration of 
reaction is only an incidental phenomenon. 

A third point, closely connected with this, is the ammonia excre- 
tion. This was considered the most reliable index of acidosis until 
the introduction of the tests of alveolar air and blood. Researches 
beginning with Walter have established that different species vary 
in their ability to protect themselves against acid intoxication by 
ammonia formation, and that the quantity of ammonia that can 
be produced is partly governed by the amount of protein in the 
diet. Owing particularly to the work of Magnus-Levy and his 
masterly reviews of the literature, the prevalent tendency is to see 
in the ammonia solely a reaction to acid poisoning. Therefore, it 
is well to read the excellent review by Ewing, which gives fairer 
consideration to other factors possibly concerned. Since the early 
work of Minkowski, Schiitz and others it has seemed that the liver 
function is one governing factor, and Allard, Rolly and others have 
upheld the importance of this element in diabetic acidosis. The 
dog experiments promise to contribute information on this point, 
but they do not yet permit a conclusion. Normal dogs seem regu- 
larly to show low ammonia notwithstanding high fat diet. One 
of our supposedly normal dogs injured its back while out for exer- 
cise, with resultant transitory paraplegia and subsequent polyuria. 
This dog thrives on either carbohydrate or fat, but shows low 
ammonia on the former and high ammonia on the latter. Partially 
depancreatized dogs react to fat diet with such a vigorous ammonia 
production that the urine is sometimes turned alkaline. Dog 356 
(Table V) here gives one example. Alkaline urine on protein-fat diet 
makes any experienced investigator think of cystitis. To exclude 
this we now for the most part omit all catheterization and test the 
animals with a change of food or with alkali. When carbohydrate 
diet or, as with dog 356, sodium bicarbonate causes a prompt fall 
in the ammonia and rise in the N : NH; ratio, cystitis is consid- 
ered improbable. It is not certain that alkali must necessarily 
reduce ammonia excretion to normal. The ammonia relations 
shown in dog 356 and others would seem indicative of reaction or 
overreaction to acid. Over against these are the relatively low 
ammonia figures and high ratios in dog 327 (‘Table IV), notwithstand- 
ing the falling alkalinity of the blood and impending death in coma. 
The essential known difference between the animals is that dog 327 
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constantly had carbohydrate in the diet. It is possible that the 
exceptional results are accidental, and as yet we lack the necessary 
series of experiments to say that they are significant. 

The acetone bodies represent a fourth point requiring brief 
notice. In general, dogs excrete less of them per kilogram of body 
weight than human patients. It must be remembered that the 
excretion by human patients is generally not very high except under 
the influence of alkali therapy, and coma is possible with low 
ketonuria. The ketonemia seems to be on a par with that of human 
patients. It is as if the dog’s kidney were relatively impermeable 
to acetone bodies. Also, sodium bicarbonate seems inefficient to 
sweep them out. A further distinction is that acetone represents 
a higher proportion of the total acetone bodies than in severe 
human cases. There is greater similarity to the milder human 
cases in this regard. What significance it may have in connection 
with the natural difference between dog and man respecting acid- 
osis is unknown. Miss Wishart conceived the idea of applying the 
Rothera acetone test to the blood plasma. The test has proved 
very useful as a routine in the animal work. It has also given 
dependable results when applied to human patients here and in 
Dr. Joslin’s clinic in Boston. ‘The significant color range varies 
from the faintest tinge up to the deepest permanganate color. 
The proteins or other substances in plasma seem to cause no inter- 
ference. The reaction appears unsuited for exact quantitative 
application, but it gives a quick, rough idea whether there is dan- 
gerous ketonemia or not and whether a quantitative determina- 
tion is worth while; and as its results do not always run parallel 
to the urinary reactions it would seem that qualitative tests are 
more valuable in the plasma than in the urine. The suggestion 
of Embden and others that acetone is formed chiefly in the urine 
during or after excretion, from diacetic acid which is the actual 
circulating substance, appears to be contradicted by the strong 
acetone and weaker diacetic tests obtained in the plasma. Specific 
poisoning with acetone bodies has been the principal hypothesis 
opposed to the acid intoxication theory of acidosis. In denying 
the latter view we are not necessarily thrown back upon the 
former. The cause of damage from the metabolic breakdown may 
or may not be subject to chemical analysis by present known 
methods. ‘The present work adds to the means for approaching 
the problem. It is possible that the acetone bodies may some day 
prove to be an index rather than the cause of the intoxication in 
acidosis. 

A fifth point for mention is the behavior of the kidney, which 
has recently been studied in human diabetics by McLean and more 
particularly by Fitz, but which time has not permitted investi- 
gating in our animals. Incidental observations show that the 
usual polyuria of severely diabetic animals is generally diminished 
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on high fat diet, and oliguria is frequent in spite of high sugar per- 
centages in blood and urine. For some reason thirst is lacking, so 
the change is not altogether renal. The kidneys are sometimes 
remarkably impermeable to sugar, after sugar feeding in mild cases 
but more notably after fat feeding in severe cases, when it is possible 
to have 0.4 per cent. blood-sugar without glycosuria. An example 
is furnished by the record of dog 356 (Table V). Neither water 
nor sodium bicarbonate has been observed to cause edema, but 
the latter seems not to produce such thirst and diuresis in acidosis 
animals as in normal ones, and perhaps this is why acetone bodies 
are not swept out as in the human. Albuminuria is common in 
acidosis and in simple fat intoxication, but the few observations 
made have not shown casts. The kidneys of dogs with advanced 
acidosis have always shown gross and microscopic alterations as 
far as yet examined, the Armanni vacuolation of certain tubule 
cells being the most constant. Glycogenic degeneration described 
by Ehrlich has not been demonstrable by Best’s carmine stain. 
From the absence of edema after nephrectomy and other known 
facts it is doubtful if dogs are suited for accurate imitation of the 
renal peculiarities of human diabetics, but it seems probable that 
excessive fat ingestion has directly or indirectly an injurious effect 
on the kidneys in both patients and dogs, and that this feature is 
worthy of more study than we have been able to give it. 

The sixth and last point for special mention is the general posi- 
tion of fat in the dietary. The early investigations of the total 
metabolism founded the conception of the caloric requirement and 
isodynamic equivalents. A protein minimum has been partially 
worked out. It has been proved that carbohydrate has a slightly 
greater sparing action than fat, and particularly by Mendel has 
been established the importance of individual amino acids for nutri- 
tion and growth. ‘The need of salts is known, and the so-called 
vitamines are a recent discovery. This practically sums up the 
existing knowledge of nutrition. Against the prevalent belief that 
a starving organism is benefited by whatever food it can obtain, 
should be raised the question whether this is ever true of any non- 
protein food taken in quantities approaching the total caloric 
requirement each day. The question pertains to the benign car- 
bohydrate. Concerning fat there is no question. Fat unbalanced 
by adequate quantities of other foods is a poison. It should be 
recalled that carnivorous animals subsist largely on protein, and 
though the Eskimo consumes much fat, he also, according to the 
Krogh report, eats several kilograms of lean meat daily. After a 
few days of pure fat diet the most voracious cur will starve to death 
before he will touch it further, and the more strictly carnivorous 
cat is still less tolerant of fat-rich diet. Against forced feeding 
the organism protects itself by vomiting, diarrhea, and remarkable 
cessation of absorption. No form of emulsification or admixture 
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with talcum or other inert substances to give consistency resem- 
bling that of the normal ration avails against this toxic action. 
The small proportion of protein contained in cream or suet gives only 
partial protection. The same result follows more slowly whenever 
the proportion of fat to protein or carbohydrate in the diet is too 
high. The craving of diabetic patients for carbohydrate is often 
illustrated in such dogs. It should be worth while to determine a 
law of balance for normal animals. Not only has the diabetic 
animal a specific sensitiveness to fat, but on low protein ration it 
must be unable to bear as much fat as an animal on high protein. 
If the danger of glycosuria prevents increasing the protein, intoxi- 
cation can be avoided by diminishing the fat. The animal is 
thinner but safer, hungry instead of nauseated. Diabetic patients 
have been treated on protein requirement and caloric computa- 
tions and on general experience of what they will endure. One 
feature of this experience is that the great majority of severely 
diabetic patients acquire a repugnance to the prescribed diet and 
refuse to endure it. By will-power they sometimes endure it for 
a time. Raulston and Woodyatt’s patient adhered for nearly 
three weeks to a diet of three eggs and 800 c.c. of 16 per cent. cream 
daily. They employed this as a temporary measure, but such low 
protein, full calory diets have been the ideal of the best workers 
under the Naunyn method. The fact is that such a diet will send 
a diabetic dog into coma, and it is questionable how long normal 
dogs could tolerate it. It thus appears that patients were right in 
much of their conduct, and their stealing of carbohydrate was not 
entirely due to original sin but was rather prompted by physio- 
logical necessity. They live in fair comfort on moderate protein 
and little or no carbohydrate as long as the fat is kept suitably low. 
They behave much more rationally toward simple hunger for all 
classes of foods than they did toward the former excessive craving 
for carbohydrate. Lack of self-control still claims many victims, 
but the proportion of patients willing to follow diet faithfully has 
been increased by reason of the more natural balance of foods in 
the diet. 


Ill. INFLUENCE ON CARBOHYDRATE UTILIZATION. 


The third phase of the role of fat in diabetes to be considered 
now is its influence on carbohydrate utilization, on hyperglycemia 
and glycosuria. 

The literature on this subject is scanty. A small number of 
writers believe it probable that sugar is formed from fat. A some- 
what greater number, including Magnus-Levy, admit the possi- 
bility. The great majority recognize the occurrence of such a 
process in plants, but find no evidence of it in animals. Attempts 
have been made to demonstrate it in animal experiments, but 
these have failed so completely that they are not worth reviewing; 
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whereas, on the other hand, the non-increase of sugar after fat 
feeding, the dextrose-nitrogen ratio, and the respiratory quotient, 
as found by Lusk and others, offer seemingly conclusive proof of 
the absence of such a transformation in the intense sugar-hunger 
of phloridzin-poisoning. Although Donkin insisted on skim milk 
for his milk cure, and that cream spoiled it, the first to assert that 
fat increases diabetic glycosuria was Lichtheim, whose perfectly 
correct statement is mentioned with disapproval by Weintraud. 
Weintraud argued that even if fat should in certain cases cause 
the excretion of a few grams of extra sugar, the food value of the 
fat is far greater than this, so there is clear benefit. This has 
remained the position of the Naunyn school. Lenné, von Noorden 
and others, who hold extreme views of conversion of fat into sugar, 
nevertheless use fat to make up a full caloric ration. Von Noorden 
confesses to prescribing fat perhaps more liberally than anybody 
else. He and Falta and other pupils mention occasional so-called 
“fat-sensitive”’ patients whose glycosuria is increased by fat feed- 
ing; but this effect is said to follow only the overnutrition pro- 
duced by excessive fat ingestion, and fat in the quantities practi- 
cally employed is held not to increase glycosuria, because if it 
were withheld its place in metabolism would supposedly be filled 
by body-fat. I have reviewed elsewhere reports of dextrose- 
nitrogen ratios supposedly proving sugar formation from fat in 
diabetic patients, but actually proving they were not adequately 
watched; also the other observations from Griesinger down to 
Benedict and Joslin and Du Bois demonstrating that no higher 
dextrose-nitrogen ratios than Lusk’s 3.65 value are found in even 
the severest clinical diabetes, and the respiratory quotients further 
assure the non-formation of sugar from fat. In view of the gen- 
eral acceptance of these facts it is natural that the possibility of 
increase of glycosuria from fat feeding should be generally ignored. 
If an occasional voice asserts from time to time that fat increases 
glycosuria, the protest is directed only against fat rations consid- 
ered excessive, and only the most slight and transitory under- 
nutrition has been countenanced by such authors. 

It is likewise natural that the glycosuria attributed to fat should 
be small and that the so-called sensitiveness should be apparent in 
relatively few cases. The effect of fat was above characterized as 
insidious and cumulative, even with respect to the acetone bodies 
which are formed from fat; and at least an equally occult influence 
should be anticipated with respect to sugar, which seemingly is not 
formed directly from the fat itself. Its action, though not absent 
in mild cases, is necessarily difficult to demonstrate. The heavy 
and variable glycosuria of average severe cases and the already 
maximal output in the extreme cases hopelessly mask the effect of 
fat, which therefore is only demonstrable rather doubtfully in an 
intermediate group. Once more the severe cases freed from glyco- 
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suria and acidosis afford the best clinical experimental material. 
Dr. Fitz has been performing some experiments of this type, with 
unusually complete laboratory observations. One of his protocols is 
here reproduced (Table VII). The patient, who developed diabetes 
at the age of fifteen, is now nineteen, and has been under treatment 
at the Institute for two years. She represents one of the cases in 
which tolerance is built up very slowly and with difficulty, and on 
account of tenement environment she loses in a few weeks at home 
as much as is gained in months at the hospital. Her general con- 
dition and power of assimilation are therefore known by long 
experience. The record begins with high blood-sugar produced by 
a slightly excessive previous diet. The diet throughout contained 
a fixed quantity of thrice-boiled vegetables, but no other possible 
source of carbohydrate. The procedure consisted in keeping the 
protein intake constant and increasing the fat by about 5 grams 
daily. The peculiarities concerning chlorides and other features 
will be discussed by Dr. Fitz elsewhere. The ketone and ammonia 
excretion increased moderately. The blood sugar first fell, then 
rose, as the fat was increased. The patient felt better on the higher 
fat. Such well-being is transitory. Glycosuria appeared in traces 
and increased to 21 grams. High glycosuria and acidosis can be 
produced by continuing such an experiment, but safety required 
checking the injury here by a fast day. It is feasible in selected 
vases to show that the symptoms subside on simple omission or 
reduction of fat. This patient is an example of. those who can 
demonstrably live in fair comfort and nutrition for at least several 
years on low diet almost or absolutely free from carbohydrate, but 
who would die rather promptly if the traditional building-up 
process with fat were attempted. 

The earliest experiments showing the benefits of continued 
reduced nutritional level in diabetes were performed on dogs. 
Notwithstanding the evident clinical results in severe cases there 
remain physicians who, conceding that such methods may be use- 
ful for such cases, find in their experience that patients feel best 
on liberal nutrition, and see no harm in allowing plenty of fat in 
the cases in which no immediate injury is perceptible. Also, there 
are other clinicians who hold that alleged radical differences between 
diabetic patients prevent drawing general conclusions or treating 
according to a unified broad conception, and who emphasize spon- 
taneous fluctuations due to infections or other causes, and who 
try to draw distinctions between the properties of various kinds 
of fats, and who maintain the comfortable interpretation that bad 
results under their methods are due to a progressive downward 
tendency inherent in the condition itself. By choosing the severest 
cases obtainable and including the poor and ignorant we have 
made a high death-rate inevitable. Furthermore, our own man- 
agement has not been perfect, and we have sometimes given too 
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high diets and committed other mistakes. This record might be 
pointed to in support of the allegation that while fasting is good 
for coma, and has in fact been employed by others previously, 
the end result is the same anyhow, and in deciding between coma 
and starvation it is better to choose the former and keep the 
patients as comfortable as possible. In defense we might point to 
the very high proportion of these patients apparently saved and 
improving and enjoying even comfort and usefulness in cases and 
to an extent apparently impossible under any former methods. 
Certainly the experience of the great majority of specialists and 
general practitioners has declared favorably for the benefits of the 
new plan, and it would not be possible for a treatment to receive 
a more cordial reception by the medical profession. But both the 
permanent establishment of the practical treatment on a basis not 
shaken by every wind of doctrine, and the full determination of the 
theoretical and scientific significance of the changes thus produced 
in the diabetic condition, require a clear demonstration of the 
principles at issue in animal experiments, in which all extraneous 
and accidental factors can be excluded, and facts concerning the 
role of fat in relation to diabetic glycosuria and carbohydrate 
metabolism can be proved by methods beyond the scope of the 
personal equation. 

The first step in such an investigation is to define the poten- 
tialities of the experimental material. The material consists of 
dogs or other animals with injury of assimilation produced by a 
surgical resection. They are seemingly free from variations due 
to heredity or the innate tendencies ascribed to human patients. 
Their special peculiarities and possibilities must be learned. 
Glycosuria is more liable to cease spontaneously in cats than in 
dogs, apparently owing to a slower tendency to degeneration and 
a greater power of recovery in their exhausted islets. Thiroloix 
and Jacob first announced that’ mildly diabetic dogs may be sent 
into the severe fatal form by carbohydrate overfeeding, like human 
patients, but they gave no description of controls, and their obser- 
vations were apparently not long enough to reveal the final fate of 
the dogs not fed on carbohydrate. On first coming to the Rocke- 
feller Institute over three years ago, I set apart some of the first 
dogs for prolonged experiments covering this point. Some were 
to be subjected to successive removal of small pancreatic fragments 
for microscopic and other purposes. Others after one initial opera- 
tion were merely kept on certain diets. Shorter tests under a 
year in length were performed on other dogs and other species. 
No animals succumbed to operation, but a number to the environ- 
ment. The finished series is not as perfect as planned, but is ade- 
quate for decisive results. The proportion of the pancreas which 
must be removed to produce a given grade of diabetes is fairly 
constant in a given species, though the rare individual exceptions 
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are sometimes marked. There are great differences between 
species, which are independent of the natural sugar tolerance, diet, 
pancreatic structure, or any other known factors. The general 
tendency of the pancreas is to hypertrophy after partial ablation, 
most markedly in young animals, as Homans stated. Extirpation 
to any point short of producing diabetes causes no tendency to 
degeneration of the remnant or to downward progress clinically. 
When the operation is sufficient for mild diabetes, the food tolerance 
as ascertained after allowing a few weeks for recovery from trauma 
will generally hold good for a number of months on suitable diet. 
There is a tendency to some gain in tolerance, but this is usually 
easy to break down. It is hard to distinguish the true from a 
false gain in tolerance, characterized by hyperglycemia without 
glycosuria. Previous authors have reported this phenomenon after 
repetitions of adrenalin and in old human diabetes. It is present 
at a certain stage of overfeeding with sugar, protein, or fat. Part 
of it may represent renal damage, but a part is probably some 
reaction connected with the basic nature of diabetes. Within 
proper limits the animals are very valuable for testing the effects 
of all sorts of agencies upon the carbohydrate and other assimila- 
tion and for distinguishing between diabetes and accidental glyco- 
suria. The downward progress conclusively shown by feeding 
beyond the tolerance with carbohydrate or protein has been pre- 
viously outlined. The experiments of feeding within the apparent 
tolerance have been only recently coming to completion. Dogs 
with a limited carbohydrate tolerance, when kept long enough at 
normal weight with carbohydrate below the limit, or on lean meat 
only, or on mixed lean and fat, finally show a gradual fall in toler- 
ance, and all but one of the animals of this series have died of 
diabetes. The remaining one, now on protein-fat ration, not only 
has lost all carbohydrate tolerance but shows active diabetes in 
the form of constant hyperglycemia and ketonuria. There is no 
reason why diabetes in an Eskimo should not begin in this way, 
but the ordinary human diet is such that glycosuria precedes 
ketonuria. The sudden or slow onset of human diabetes can be 
imitated in dogs. Several interesting examples of apparent onset 
after traumatism have occurred, in which it is evident that the 
trauma merely made active a latent diabetes. This does not 
exclude the possibility that trauma alone may sometimes cause 
diabetes in man, any more than the absence of any observed asso- 
ciation between diabetes and infection in dogs contradicts the 
demonstrated facts that infections aggravate human diabetes and 
that patients have been known to acquire diabetes with an infec- 
tion and recover completely after the infection. The experiments 
prove that the ingestion of excessive carbohydrate or protein does 
not create diabetes but merely hastens its active onset. When 
the underlying tendency is slight enough, indulgence or avoidance 


| 


360 ALLEN: THE ROLE OF FAT IN DIABETES 


of dietary excess may be a deciding factor. These, in conjunction 
with former experiments, make it seem probable that luxus con- 
sumption of carbohydrate, nerve-strain, and other controllable 
influences may affect the incidence of diabetes by bringing out 
latent diabetic tendencies in a population. 

The investigation of the role of fat in relation to glycosuria was 
undertaken along several lines. The proportion of pancreas which 
must be removed to induce diabetes in fat and thin’ dogs cannot 
be shown to differ beyond the limits of experimental error and 
individual variation. The essential experiments consisted in 
depancreatizing dogs so that severe diabetes came on with or with- 
out overfeeding, and proving that the glycosuria could be stopped 
by fasting and kept absent on low diet at subnormal weight, while 
addition of fat to the diet brought on gain of weight and conse- 
quent glycosuria. These were the experiments upon which the 
undernutrition treatment was founded. The requirement was to 
make them conclusive. Accidental factors must be excluded, and 
it must be established whether the downward progress of such 
dogs is prevented or merely delayed. One possible method is to 
compare a sufficient series of undernourished dogs with the well- 
nourished dogs and learn which live longest and how the tolerance 
behaves. This was done, and in several undernourished animals 
a gratifying improvement of protein assimilation was observed in 
contrast to the downward tendency in the controls. But the 
undernourished animals fell victims to laboratory environment 
and the attempt had to be repeated. The longest duration was 
one year, with continued gain in tolerance and strength, which is 
not without importance. The undernourished state cannot be 
blamed for causes of death such as rabies, and badly undernourished 
street curs appear hardy. But in consequence of the accidents 
none of these experiments were long enough to found a fully deci- 
sive comparison. The ideal procedure would be to keep dogs sugar- 
free for a period on a given diet, then fatten the same dogs by add- 
ing only fat to the diet and show that glycosuria ensues, and then 
remove or diminish the fat and prove that glycosuria ceases and 
tolerance is raised. These experiments also were long, and were 
carried to the point where the obese dogs developed glycosuria. 
These were the first deaths in coma, which were important in 
opening up the study of acidosis, but highly inconvenient in the 
present connection through spoiling the chance of showing that the 
identical animals could be free from diabetes at reduced weight. 
On the whole the experiments along these lines were of a difficult 
and disappointing character, such as one would not wish to go 
through with again. Large pancreas remnants were requisite, in 
order that the dogs might retain appetite and digestion for fat. 
Animals must be chosen voracious enough to take hundreds of 


3’“Thin,” in the ordinary sense, opposed to obese. Long fasting or extreme 
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grams of sugar to break down their tolerance, and later to consume 
enough fat with restricted protein to become obese, as most dogs 
will not do. The preparatory period of sugar-freedom and fixing 
the tolerance was tedious, and after some months the dog might 
refuse to eat enough for fattening and have to be used for some 
other purpose. Few laboratories could be expected to repeat 
such experiments, and the outcome would still be subject to a 
personal factor. The results of briefer tests were in apparent 
contradiction to the longer experiments. Addition of fat to a diet 
causes a distinct depression of blood-sugar during digestion, con- 
firming Jacobsen’s findings in human patients. Dog 386 gives an 
example; Chart VIII shows how the blood-sugar was lower in every 
instance on protein plus fat than on the same quantity of protein 
alone. Intravenous glucose injections do not occasion higher 
glycosuria during alimentary lipemia than during fasting. The 
reports of Blum and Roubitschek that fat feeding increases adren- 
alin glycosuria could not be confirmed. The first part of the record 
of dog 356 (Table V) shows how feeding of only suet diminished the 
hyperglycemia in an animal with potentially severe diabetes. Even in 
the severest active diabetes the feeding of pure fat does not increase 
hyperglycemia or glycosuria. This statement is not altered by the 
experience that under some circumstances dogs with severe diabetes 
show a striking increase of blood-sugar after receiving fat; but 
though this increase may continue for several hours it may begin 
almost immediately, therefore is obviously not Cue to anything 
derived from the fat; and this view was confirmed by finding that 
an equal amount of kaolin or talcum powder has the same effect. 
It will be noticed that all the experiments of this order are inimical 
to the idea of sugar formation directly from fat. In the face of all 
the uncertainties and contradictions, there was a distinct belief 
that the long experiments pointed to fat feeding as a potent factor 
for producing diabetic glycosuria; but the question remained how 
to make this a positive conclusion instead of a personal impression. 

Two changes were introduced. First, a slight increase in the 
staff permitted following the blood-sugar more _ satisfactorily. 
Second, independence of the dogs’ caprice was gained by forcible 
feeding when necessary. The appetite of diabetic patients has 
never been the guide to their diet. Fat has been given to them 
disguised by all the arts of cookery, and in addition they have 
been ordered to drink olive oil and otherwise consume fat beyond 
their desire. It has not been found possible to fool the instincts 
and senses of dogs when they begin to revolt at fat, but it is fea- 
sible to stuff down a ration exceeding what most dogs will continue 
to eat voluntarily, and if properly planned it is well digested and 
absorbed. Since the highest fat gives the quickest results, the 
experiments are thus compressed into a few weeks or months and 
are convenient to repeat. The numerous controls show the 
absence of any similar results in dogs not subjected to the fatten- 
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ing process. At the same time successful experiments in which 
greedy dogs ate everything voluntarily show that the forcible 
feeding is responsible for no difference; and earlier experiences 
(above described) prove that the same thing happens when the 
ration is more moderate, only the time required is longer. Two 
examples of the recent type of experiments are here shown. 

Dog 356 (Table V) underwent operation on July 13, which left a 
remnant of one-eighth to one-ninth of the pancreas. The tolerance 
was broken down by feeding, so that it was slightly below one kilo- 
gram of lung; that is, on feeding this quantity, glycosuria remained 
absent until the third day, then was 2.85 per cent. It was cleared 
up by two days of fasting; then on August 21 a diet lower in pro- 
tein but higher in calories was given, namely, 400 grams lung and 
200 grams suet. This dog had been in barely medium condition 
at her original weight of 15 kilos. The preparatory stage had 
reduced her to 11 kilos. The greatly undernourished dog ate all 
the suet eagerly, and tolerated this excessive ration without glyco- 
suria, until on August 25 glycosuria of 2.6 grams appeared, with a 
fasting blood-sugar of 0.2 per cent. Here lung was omitted, and 
400, then 300, then 200 grams of suet fed. Under this huge caloric 
intake, glycosuria ceased and the blood-sugar rapidly fell, giving 
no sign of sugar formation from fat. The protein was then cut 
far below the tolerance, and the fat diminished to what the dog 
could digest regularly. The normal plasma sugars from Septem- 
ber 6 to 11 show that this diet of 150 grams lung and 200 grams 
suet was well within the tolerance at that time. Weight was 
steadily gained and the blood-sugar rose in parallel, while ketonuria 
and lipemia developed. The plasma sugar values on September 
28 and 29 without glycosuria illustrate the renal impermeability 
under these conditions. On September 30 glycosuria developed. 
The diet at this time was changed to 200 grams lung, being 
approximately the former protein intake with omission of fat; 
and it was hoped that the course might thus be changed for 
the better. But the evil that fat does lives after it. A 
patient threatened with coma may not necessarily clear up 
if given a protein ration such as he subsequently may come to 
tolerate well after fasting; and when the injurious effect of fat 
has been pushed to this extreme point in diabetic dogs they are 
narrowly saved by using the same treatment as for human patients, 
although if the program had been changed earlier the simple omis- 
sion of fat might suffice to reverse the progress. Accordingly, 
this dog was promptly fasted and there was prompt cessation of 
glycosuria and ketonuria. Low diet changed the condition so that 
the weight on November 3 was only 8.15 kilos, and 200 grams 
lung without fat caused no glycosuria, though the plasma sugar 
was (0.2 per cent., showing this ration to be still excessive. 
This is an example of treatment of severe diabetes by marked 
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undernutrition. When the dog was four kilos below medium 
weight the attempt to fatten her up to 3 kilos below the weight 
precipitated a dangerous diabetic outbreak, even though the gain 
was accomplished by addition of pure fat and there is no indication 
that sugar is formed from the fat. Not the kind of food given, 
but precisely the gain in weight above what the assimilative func- 
tion is able to carry, is the cause of the breakdown in such dogs 
and in corresponding human patients. Life is saved by reducing 
the body mass to what the assimilative power is able to maintain, 
and if the sparing is adequate, more or less recovery of the func- 
tion follows in all dogs and in the great majority of human patients. 
Such an undernourished state as required in this animal, though un- 
pleasant in dog or man, affords the sole means available not only for 
averting impending death but also for opening the way to a better 
state. The diabetic has not the choice of a short and merry life 
versus a long and miserable one. By overtaxing his assimilation he 
brings on both shortness and misery of existence. These very thin 
dogs are stronger and happier than the fatter animals with glycosuria 
and acidosis; and the treatment of fasting and undernutrition for 
patients has brought not only improvement from the standpoint 
of laboratory analyses and expectation of life, but also comfort 
and usefulness and freedom from a multitude of complicating 
afflictions to a degree never before known. 

In other animals as thin as this and with an equally low toler- 
ance, in which the breakdown was produced by carbohydrate or 
protein, treatment by undernutrition has resulted in steady 
improvement, as manifested by ability to endure more food and 
more weight up to a necessary limit. Injury from fat is more 
lasting and dangerous, presumably because less obvious, so that 
the harmful process is at work unseen for a considerable time 
before treatment is applied. This dog 356 finally died in extreme 
emaciation after a course apparently representing spontaneous 
downward progress. It furnishes an exact parallel to the type of 
patients who finally die in spite of treatment, through failing to 
gain enough assimilative function to support life. 

The graphic record of dog 386 (Chart VIII) gives a different ex- 
ample of the same principle. The dog came to the laboratory fat at a 
weight of 15 kilos, and the operation on April 28 left a remnant of only 
one-twelfth to one-thirteenth of the pancreas. Thus the tendency 
to diabetes was made more pronounced than in the preceding dog; 
but in consequence of more careful diet, for a longer period, the 
actual assimilation and condition were better. The tolerance was 
approximately 800 grams lung, which caused slight glycosuria on 
August 10, when the dog weighed 11.8 kilos, and no glycosuria on 
September 15, when the weight was about a kilo less. Mean- 
while the regular diet was 400 grams lung, which was tolerated 
for a month without a trace of glycosuria. On September 18 the 
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diet was changed to 350 grams lung and 150 to 250 grams suet, 
which was continued except for a few test days for just a month. 
The animal behaved splendidly, enjoyed the diet throughout, and 
permitted a flawless experiment. The chart shows that at the 
outset the only indication of severe diabetes in a dog which seemed 
so beautifully healthy was the fact that protein feeding caused 
regularly a rise of blood-sugar like that produced by a large amount 
of carbohydrate normally. This is an interesting peculiarity of 
such animals. Not only the 400 grams of lung on September 5 
and 6 was well borne, but also the 800 grams on September 15 and 
16 caused no hyperglycemia greater than 0.13 per cent., thus 
proving the assimilation. Then the fat was added to the diet and 
the weight progressively rose. The chart shows how the fasting 
values for the plasma sugar were constantly within normal limits 
on the protein diet, also that where the plasma sugar was deter- 
mined hourly or two-hourly after feeding the curve after protein 
plus fat was invariably lower than after the same quantity of 
protein alone. Nevertheless, as the weight rose the sugar curves 
also rose. On October 17 the regular protein-fat diet did not suffice 
for glycosuria, but on the next day the simple omission of the fat 
sent the plasma sugar so much higher that a glycosuria of 1.21 
grams resulted. The attempt to carry this experiment through 
without fasting was unsuccessful, but on the usual treatment the 
glycosuria and the ketonuria also present promptly cleared up. 
On a low diet of protein the weight was brought down to 11.7 
kilos, and a test on November 3 showed a fasting plasma-sugar of 
only 0.1 per cent. which rose only to 0.118 per cent. without 
glycosuria on the identical protein intake as before. As stated, 
the operatively produced tendency to diabetes is greater in this 
dog than in dog 356, but this one represents a case taken before it 
is so far advanced. ‘This animal can be kept healthy and happy 
at as high a weight as necessary for either strength or symmetry. 
Obesity would bring on diabetes irrespective of the kind of food 
that produced the obesity. 

In these and similar experiments one incidental observation is 
that the blood-sugar is not an infallible criterion for prognosis. It 
may be within normal limits both before and after meals on a diet 
which nevertheless is destined to make trouble later. Also, a 
very high level of blood-sugar may persist for a considerable time 
after wiser treatment has changed the direction of progress, so 
that hyperglycemia does not of itself demonstrate a breaking strain 
of assimilation or preclude improvement. A more broadly impor- 
tant lesson is that the age-long search of chemists for a magic 
food which diabetics shall assimilate perfectly is as vain as earlier 
quests of the holy grail or the fountain of youth or the philoso- 
pher’s stone. What the diabetic organism is unable to assimilate 
without restriction is not any particular kind of food, but food as 
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such. From this standpoint all the attempts from the earliest 
ones with glycerin and lactic acid and levulose down to Rosen- 
feld’s lactone and Grafe’s caramel may be judged together and the 
true reason of their failure appreciated. It is not necessary to 
conclude that any component of fat is changed into sugar. 
Although Cremer and Liithje proved the formation of sugar from 
glycerin, von Mering first and Lusk more exactly showed that fat 
feeding does not affect phloridzin glycosuria, and the latter found 
further that work, which increases fat catabolism, does not alter 
the D :N ratio, so there is entire lack of evidence that glycerin is 
split off from fat to form sugar. It may be significant that the 
experiments and theories of Embden, Neuberg, Dakin, Ringer and 
Woodyatt, however differing in details, stand in agreement regard- 
ing the conception of a merging and equilibrium of chemical 
products from different sources. It is known that certain sub- 
stances participating in intermediary metabolism are chemically 
derivable from either protein, fat, or carbohydrate. Apart from 
the actual interconversion on a large scale possible between some 
of these substances, as amino-acids and sugar, it is conceivable 
that the mere glut of any products is a hindrance to either the 
anabolism or the katabolism of other products. In such embarrass- 
ment of the cells there are certain substances which most readily 
escape into the blood and urine; but it must not be concluded 
from this fact that the diabetic fault of assimilation is limited to 
sugar (as apparently in phloridzin poisoning) or that the intoxica- 
tion of acidosis is merely due to the acetone bodies. Wells near 
the seashore rise and fall with the tide, not because any fresh water 
is derived from the ocean, but because the drainage of the under- 
ground streams is blocked in proportion as the tide is high. Such 
a comparison may explain the production of diabetic glycosuria by 
fat for those who do not believe in the derivation of sugar from fat. 
The primarily ketogenetic and secondarily glycosuric action of fat 
and the primarily glycosuric and secondarily ketogenetic action of 
carbohydrate are in accord with this speculation. Janney’s inves- 
tigations of proteins cannot show that any amino-acids are harm- 
less, but may indicate which of them are preferable in cases in 
which the principal immediate tendency is to glycosuria and in 
others in which the existing tendency is to acidosis. 

The most important fact shown by this series of experiments is 
that the appearance of spontaneous downward progress observed 
in human patients can be exactly imitated in dogs. It is possible 
that further factors, notably occasional infections, may be opera- 
tive in at least some human cases. It is not positive that the 
undernourished dogs will be able to live indefinitely. But it is 
conclusively demonstrated that the attempt at high nutrition, even 
with fat, produces in these dogs an appearance of spontaneous 
aggravation of condition as striking as anything witnessed in 
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human patients, and that this result can be prevented at least for 
periods of years by limiting the total caloric intake and the body 
mass to correspond to the assimilative function. The experience 
with diabetic dogs warns unmistakably against efforts to main- 
tain patients on a luxus level of diet or weight. The standard 
should approach that of Chittenden rather than that of Voit. 
Restriction of single foods, as carbohydrate or protein, suppresses 
symptoms temporarily, but lightening the total load upon the 
weakened assimilative function is the only present means by which 
it may be hoped actually to halt the diabetic process. 

The animal experiments have placed the successful therapeutic 
results on something more substantial than an empiric basis, inde- 
pendent of opinions or impressions, and no clinical mishaps, whether 
due to faulty application of the method or to failure of a defective 
function to recover by rest, can now shake the principles on which 
this treatment is founded or justify a return to overfeeding with 
fat and other mistakes of the past. 
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ENDOTHELIOMA OF THE RIGHT BRONCHUS REMOVED BY 
PERORAL BRONCHOSCOPY. ' 


By CHEVALIER Jackson, M.D., 


PITTSBURGH, 


PA. 


THE patient was referred to the author by Dr. J. P. Harley, of 
Williamsport, Pa., who stated that there were signs of a localized 


1 Read at the Meeting of the American Laryngological Association, May 10, 1916. 
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pathology in the right bronchus and right lower lobe which, in 
his opinion, was not tuberculous and was otherwise so unusual as 
to demand a diagnostic bronchoscopy. The patient's statement 
(to Dr. Harley) that he had “a sensation as of a ‘ball valve’ in the 
right bronchus shutting off his breath, at times when breathing in, 
at other times when breathing out, impressed the author with the 
idea that the patient was a neurasthenic, in view of which a diag- 
nostic bronchoscopy did not seem justifiable. The outcome showed 
this opinion erroneous. The following is the history: 

Case Histrory.—Mr. F., aged thirty-five years, occupied as a 
clerk at a desk and around a factory, had had good health until 
five years ago. III health started with a “heavy cold” lasting one 
year; then he spat blood. Symptoms were less during summer. 
Every winter's end and spring, symptoms were worse, starting as 
“heavy cold” and ending in ill health. Patient refers sensations 
(“restriction, swelling, compression, wheezing’’) to his right side. 
Wheezing audible with mouth open, worse after expectoration. 
Breathing never seems normal. Has sensation of secretion in bronchi, 
also sensation of “flapping” at times. Also a sensation as of a 
ball valve suddenly shutting off sometimes inspiration, at other 
times expiration. Twice yearly has cycle of the following symptoms 
in the order given: (1) Cold in head. (2) Tightness in chest. (3) 
Cough. (4) Slight expectoration. (5) Free expectoration. (6) Bleed- 
ing, which formerly amounted to about a fourth of a cupful, and was 
followed in a few days by expectoration of blood clots. Recently 
only blood streaks were noticed in expectoration. 

He spent two years in a sanatarium for the tuberculous. Dis- 
charged because no bacilli could be found in sputum, but cough and 
wheezing persisted. Roentgen-ray examination and sputum ex- 
aminations, guinea-pig inoculation, Wassermann and therapeutic 
luetic tests at a large eastern hospital, were all negative. Diagnosis 
then made: enlarged bronchial gland. No treatment was beneficial. 
No sputum test had been made during the last twelve months. 
Bronchoscopy by someone was negative. Septum deflected by 
“foul tip” at basball some years previously. Septal operation by 
Dr. Ritter cured persistent headaches. 

Diagnoses of various clinicians prior to coming under observation 
of Dr. Harley were: tuberculosis, chronic right-sided bronchitis; 
monolateral (right) asthma; compression stenosis of right bronchus, 
probably caused by adenopathy. Dr. J. Chalmers Da Costa had 
made what ultimately proved to be a correct diagnosis of obstruc- 
tion of the right bronchus. 

Report of Sputum Examination by Dr. Ernest W. Willetts. “ Very 
careful repeated examinations for tubercle bacilli both by direct 
smears and also by antiformin method failed to show them. ‘The 
sputum contains some small whitish masses of solid matter, which, 
on examination, showed many large cells of varying shapes. Some 
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oval, some spindle-form and others polygonal. They are unlike any 
of the cells ordinarily seen in sputum and are so like cells from a new 
growth that a diagnosis of tumor is, I believe, justifiable.” 

Report of Dr. George C. Johnston. First Fluoroscopy. Fibrosis 
of right lower lobe bronchus. Patient presented symptoms of uni- 
lateral asthma on fluoroscopic examination. Left lung and dia- 
phragm normal; parts were normal in size, shape, and position. 
Right upper lobe normal, but beginning about one inch below 
bifurcation a trefoil-shaped shadow extending downward was seen. 
The diaphragm on the right side could not be distinguished. The 
lower lobe of the lung was replaced by a shadow having exactly the 
opacity of the liver. It was impossible to state where the liver 
ended and the lung began. The appearance was that of an un- 
resolved pneumonia. This portion of the lung could not be made to 
light up on deep respiration or coughing. No motion of the right 
portion of the diaphragm could be seen nor could its position be 
located. 

Second Fluoroscopy. At a second examination two days later 
a considerable change had occurred. Some portions of the dense 
shadow were clear, showing that the lower lobe was occasionallv 
receiving small quantities of air. The diagnosis of atelectasis due to 
right bronchial obstruction was made, and diagnostic bronchoscopy 
was strongly urged. 

Roentgenographic examination (Fig. 1) showed an opacity of the 
lower lobe continuous with the hepatic opacity, the dome of the 
diaphragm on the right side being indistinguishable. 

Physical Examination by Dr. John W. Boyce. At the date of the 
first examination there was some contraction of the right side and a 
slight impairment of percussion note, both of them corresponding 
to extreme expiration as though the air could not get in. Vesicular 
sound was suppressed and replaced by large wheezing rales. There 
was evidently obstruction in the right main bronchus, affecting 
inspiration more than expiration at this particular time. There was 
some impairment of supracardiac resonance and also an increased 
area of conduction of whispered voice at the back; but both of 
these signs (suggestive of bronchial adenopathy) extended rather 
to the left than to the right. 

Aneurysm or other mediastinal tumor having been excluded, 
we have to consider the possibility of a single lymphatic gland 
making pressure on the bronchus. This diagnosis has been suggested 
by an expert clinician. Against it is the fact that there is no evidence 
of bronchial adenopathy. Nor can we conceive how pressure 
from without could exert a valvular effect, occasionally reversing the 
direction of the valvular action. The same considerations apply to 
organic stricture almost hermetically tight, large caliber strictures 
being latent as regards dyspnea. The long duration of attacks 
seemed to exclude spasmodic stricture. 
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It remained then for us to consider transparent foreign body and 
pedunculated intrabronchial growth. Dr. Jackson theoretically 
excluded the former on the ground that a movable foreign body in 
the open bronchus would certainly produce purulent sputum and 
foul breath in less than five years’ time. This narrowed down 
the diagnosis to a movable intrabronchial tumor. The only 
objection to this diagnosis is, as Dr. George C. Johnston expressed 
it, that it “explained every item of the history and physical examina- 
tion too nicely.” Clinical diagnoses and pathological conditions 
rarely fit so precisely. 

Bronchoscopy. Under local anesthesia I passed a 9 mm. broncho- 
scope. A moderate amount of secretion was encountered coming 
upward from the right bronchus. When this was cleared away and 
the bronchoscope was inserted into the right bronchus to the point 
where the image shown at B, in Fig. 2, should normally appear the 
tumor (A) came into view. The tumor filled a dilatation of the 
right stem bronchus and sprang from the right bronchial wall, 
just above the orifice of the middle-lobe bronchus. 

The history of five years’ duration, the smooth shining surface, 
slightly nodular shape, and the fact of the tumor having made for 
itself a dilatation of the bronchus, lead the author, in consultation 
with Dr. Ellen J. Patterson, to conclude that the growth was 
benign, probably fibromatous, and to advise immediate removal 
without withdrawal of the bronchoscope. The patient gave his 
consent by a slight nod, and the growth was extirpated in a few 
minutes by successive nips of the bronchoscopic tissue forceps. 
The bleeding was not severe; possibly as much as two ounces of 
blood were expectorated. The temperature rose to 102.2° F., the 
pulse to 98, the respirations to 30. All came to normal in about 
one week. Expectoration of blood-stained pus gradually diminished 
until it disappeared at the end of about four weeks. The patient 
has had uninterrupted good health until the present time—nine 
months. The present condition of the patient is thus reported by 
Dr. Harley: 

“Tn replying to you regarding Mr. F’s. condition, I wish to say 
the word “fine’’ does not half express his good condition. He 
has gained twenty-six pounds in weight; has enjoyed the best 
health this winter for six years, not having the slightest bronchial 
affection all winter; just feeling at the “top of the heap” ever since 
his operation. I feel sure he is grateful to you every day of his life 
for this most remarkable cure.” 

Report of Histological Examination of Tumor by Dr. Ernest W. 
Willetts: 

“Frozen sections show a very cellular structure which presents 
the general appearances of an endothelial growth, although in some 
areas there are appearances that indicate epithelial origin. Nuclear 
changes are not marked, but the growth is so cellular and infiltrates 


Fic. 1.—Roentgenogram showing (on left) opacity of lower lobe of right lung, 
due to obstruction of right bronchus by tumor shown in Fig. 2. The right-hand 
side of illustration shows roentgenogram taken after peroral bronchoscopic removal 
of tumor. 


Fie. 2.—Endobronchial obstructing endothelial tumor in a man, aged thirty-five 
years, who complained of coughing, wheezing, and ‘‘a sensation as of a ball valve 
shutting off his breath, sometimes on inspiration and at other times on expiration. 
B, bronchoscopic view down right main bronchus. <A, tumor presenting itself in its 
self-made bronchial enlargement, when the bronchoscopic tube-mouth reached the 
location at which the view B, should appear. Tumor removed with forceps through 
a bronchoscope passed through the mouth. Patient free from symptoms at end of 
three weeks and remained perfectly well a year and a half later. 
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the supporting tissues in such a way as to suggest malignancy. Later 
examination of paraffin sections only confirms original opinion.” 

Remarks. In discussing the paper of Dr. J. M. Ingersol at the 
meeting of the American Laryngological Association in 1914, I spoke 
against the attempt at bronchoscopic removal of endotracheal malig- 
nancy; and such being my conviction, | would not have removed the 
endobronchial growth in the present case had I not felt at the time 
that it was benign. The present condition of the patient, however, 
indicates that Dr. Ingersol’s position as to the possibilities of bron- 
choscopic removal may be nearer right than my own, though he 
referred only to tracheal growths, while my case was bronchial. It 
would not be right, however, on the basis of this unique case, to sanc- 
tion the indiscriminate bronchoscopic attack of pulmonary malig- 
nancy. It seems scarcely possible, bronchoscopically, to remove 
malignancy completely in many instances; and we all know only too 
well the results of partial removal elsewhere. So far as the present 
case is to be taken for guidance, it can apply only to asharply circum- 
scribed non-ulcerated tumor of very slow growth. Moreover, it may 
be that the tumor was one of those that is histologically malignant 
and clinically benign. Or, it may be that it was of a very low degree 
of malignancy, for we know that there are degrees of malignancy 
or of individual vulnerability; and, as stated by Wright, it is not 
possible to make a prognosis from the histological examination of a 
growth. Finally, we know that recurrence is yet possible. In view, 
however, of the very great rarity of the case and the necessity for 
us all to be alert to the possibilities of diagnostic bronchoscopy, 
longer delay in making this report seemed inadvisable, especially in 
view of the fact that the present condition of the patient and his 
months of perfect health fully justified the relatively minor opera- 
tion under local anesthesia, even if the growth ultimately recurs.? 

Conciusions. 1. Diagnostic bronchoscopy is indicated in cases 
of monolateral “asthma,” bronchitis, bronchial obstruction, and in 
cases of tuberculosis where persistent search fails to show tubercle 
bacilli. 


2. Peroral bronchoscopic removal of an endobronchial tumor is 
feasible under local anesthesia. 

3. General anesthesia might have permitted clotting of blood in 
the lower bronchi before bechic expulsion, involving septic risk. 

4. Peroral bronchoscopic removal may be justifiable in a malignant 
endobronchial growth if small, circumscribed, and not ulcerated. 

5. As this is the only recorded case of apparent cure of an endo- 
thelial endobronchial tumor by peroral bronchoscopy, and only the 
second endoscopic removal of any form of malignant growth from a 
bronchus, it would be unwise to make too many or too sweeping 
deductions. 


2One and one-half years have now elapsed and the patient is in perfect health, 
without expectoration or any other symptom. 
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“SPELTER CHILLS.’ 


By Davin Riesman, M.D., 
AND 


Russet, S. Boies, M.D., 
PHILADELPHIA. 


(From the Medical Division of the Philadelphia General Hospital.) 


IN recent years the results obtained from the study of occupational 
diseases has been most gratifying. Such a study not only often 
aids in arriving at an otherwise difficult diagnosis, but as a part 
of industrial hygiene it has become of great importance in the pre- 
vention of those ills that are the result of occupation. 

With this in mind a systematic study of occupational diseases is 
being made in the medical division of the Philadelphia General Hos- 
pital, and the affection about to be described is one of a number of 
interesting conditions revealed by this study. 

“Spelter chills” is the name given to a condition heretofore but 
briefly described under such varying terms as brass-founders’ ague, 
brass chills, zine chills, smelter shakes, das Giesfieber or Staubfieber, 
and fiévre des fondeurs. We believe the condition results from the 
inhalation and ingestion of the fumes and flakes of zine oxide arising 
from the melting and volatilizing of spelter, which is the commercial 
name for zinc in its impure state. Spelter chills we found to be the 
name popularly employed among the local workmen. 

The chills occur in brass foundries, in zinc smelters, and in places 
where zinc is poured. The majority of instances are found in 
places where yellow brass is manufactured, a process in which a large 
percentage of zinc is used. The chills do not occur in those engaged 
in processes in which the zinc is not volatilized. Lehman produced it 
artificially in a workman by burning zinc. Some investigators have 
suspected copper as the cause of the chills. This seems unlikely in 
view of the fact that in the manufacture of red brass, which con- 
tains a large percentage of copper and a small percentage of zinc, the 
chills occur less frequently than in the manufacture of yellow brass, 
which contains a greater percentage of zinc than of copper. In brass 
workers employed in finishing or polishing of brass, though they in- 
hale quantities of copper-laden dust, as is shown by the excretion of 
copper in the perspiration imparting a greenish tinge to the skin, 
hair, and underclothes, the chills never occur. Lead as a contribu- 
tory cause may be considered a negligible factor. 

A brief description of the process which exposes the workers to 


1 Read before the Section on General Medicine of the College of Physicians of 
Philadelphia, March 27, 1916. 
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this ailment may be of interest: Zinc is obtained from its ores, zinc 
sulphide or zine blende and zine carbonate or calamine. Brass is 
ordinarily of two varieties, red and yellow. The red brass, the 
better quality, is made up of from two to four parts copper and one 
part zinc. The yellow brass is made up, roughly, of three parts 
copper and two parts zinc. The relative proportions of zine and 
copper thus determine the quality of the brass. 

Brass is manufactured by either the direct or the indirect process, 
the latter being the safer, though the former is probably in more 
common use. In the direct process the metals are all fused together 
at the same time. In the indirect they are fused one after another, 
the order depending upon the relative fusibility and volatility. The 
metals are melted in a large crucible, which is first heated to avoid 
breaking. Into the crucibe is put, first, a mixture of scrap brass or 
grain copper; rarely are the pure copper and zinc directly mixed in 
their definite proportions. After the’ material is melted down the 
proper amount of copper or zinc is added to secure the desired com- 
position. It requires 2000° F. to melt copper and 770° F. to melt zine. 
Hence the necessity of adding the zine last. Zine is readily volatile 
above 770° F., and for this reason must be well submerged beneath 
the surface of the melted copper. The mixture is then poured into 
molds. Though the process up to this point exposes the workmen in 
some degree to the metallic fumes the pouring is probably the source 
of greatest danger. As the metal is being poured the atmosphere 
becomes laden with intensely irritating whitish fumes and fine flaky 
deposits of zinc oxide or “zine snow,” as it is called. Sir Thomas 
Oliver gives the following analysis of this “zine snow”: 


Moisture . 9.64 
Organic matter . 39.42 


Silicious residue . 9.14 
Oxide of zinc 28.82 
Oxide of iron 2.78 
Copper... 1.71 
Other matter 8.49 


100.00 


Another analysis gives 44.9 per cent. zine. 
It is this volatilized zinc or “spelter’’ impregnating the atmos- 
phere breathed by the workmen that we think is the cause of the 
“spelter chills.”” As to their ultimate cause we are not prepared to 
speak. Lehman believes the symptoms are due to an auto-intoxica- 
tion from absorption of dead epithelial cells lining the respiratory 
tract, the cells being destroved by the inhalation of zinc oxide fumes. 
Rambouse says that neither pure copper nor pure zinc gives rise to 
poisoning, vet the pouring of brass, an alloy of zinc and copper, sets 
up a peculiar train of symptoms. The question of infection seems 
doubtful. It is probably an acute intoxication. 
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Thackrah in England, in 1830, recognized a definite train of symp- 
toms arising from the inhalation of volatilized zine, but makes no 
reference to the chills. Greenhow in England, in 1845, described 
a condition “similar to an intermittent fever of an irregular type.”’ 
Blaudet and Greenhow were also aware of a form of poisoning ob- 
served in brass pourers. The chills themselves seem to have been 
first observed by Schwitzer, in Germany, in 1862. The observations 
of Siegel made in Wurttemberg in 1905 are, however, the most val- 
uable on the subject. Rarely has the condition claimed the atten- 
tion of American writers, a few reports of individual cases only 
having been made in Chicago, in 1904, by Drs. Ungre and Savin and 
by Dr. S. R. Pietrowiecz. Dr. Kober comments on it in his report to 
the House Commission. Dr. Hayhurst in his “ Report on the In- 
vestigation of the Brass Manufacturing Industry in Chicago” con- 
tributes the most elaborate American report. 

CONDITIONS PREDISPOSING TO CHrILLs.—Respiratory and circula- 
tory disturbances favor a more sudden and severe onset of the chills. 
Minors and women and those unaccustomed to the work are more 
susceptible than others. Alcoholism, anemia, malnutrition, and 
impaired renal function likewise constitute predisposing causes. 

Characteristic of the chills is their tendency to attack the workmen 
every Monday. This may perhaps be due to the free indulgence in 
alcohol over the week end. The chills occur most frequently in 
winter, this undoubtedly being due to the greater accumulation of 
the fumes in the workshop owing to the windows not being open. 
Their frequency is further increased on damp, cloudy days on 
accountof the heavy atmospheric conditions and consequent diffi- 
culty in clearing the room of the fumes. 

DeEscRIPTION OF THE ATTracK.—The chill may begin while the man 
is at his work in the latter part of the afternoon and after the second 
pouring, but more often it begins soon after leaving the shop or in the 
early evening. (This we think is due to a diminished activity of the 
sweat glands after leaving the overheated shop.) Free perspiration, 
by favoring an excretion of zinc, not only aids in aborting the chill 
but noticeably diminishes the intensity and duration of an attack. 
For this reason the men resort to hot drinks, the most efficacious, one 
of our patients told us, being hot milk with red pepper. For the 
same reason the men wrap themselves in blankets. 

The first thing complained of is a creepy, chilly sensation up and 
down the spine which gradually extends throughout the entire body. 
It may continue as a mere chilliness, but more often develops into a 
genuine rigor which lasts for from one-half hour to an hour or even 
from two to three hours. At its height, cramps and pains in the limbs 
are apt to occur; abdominal pain is infrequent, except as it may follow 
the ingestion of cold drinks. The pulse is increased in frequency and 
there is a slight elevation of temperature. Preceding the chill there 
is a dry, scratchy sensation in the throat, a sticking, pricking feeling 


RIESMAN, BOLES: SPELTER CHILLS 379 


in the tongue, oppression in the chest, and an irritating cough, 
usually unproductive. Actual dyspnea is rare. There is a feeling 
of prostration and of nausea which frequently eventuates in severe 
vomiting. Diarrhea iscommon; indeed, the men at all times have a 
tendency to diarrhea, constipation being rare among brass molders. 
As the attack subsides the patient, quite exhausted, breaks out into 
copious perspiration and soon falls into a deep sleep. A temporary 
loathing for food and an unpleasant metallic taste in the mouth are 
present on awakening and last a little while. 

One of us exposed himself for two afternoons to the fumes and 
flakes of zine oxide during the melting and pouring process. In a 
few minutes the above-mentioned irritative condition in the throat 
and chest, with coughing, was experienced. Headache also de- 
veloped, and later a slight diarrhea. No chilliness, however, was 
felt. 

The attacks do not often incapacitate the workers. For this rea- 
son, and also because the men accept the “chills” as a matter of 
course and of no moment, the physician rarely has the opportunity 
of witnessing an attack. Great numbers of these workmen, it is 
reported, visit the out-patient department of the Birmingham 
Hospitals, but always for respiratory and digestive disturbances. 

It is doubtful if single attacks of this affection are of any impor- 
tance, but repeated again and again, as they usually are, sometimes 
for many years, they undoubtedly produce far-reaching effects in the 
human economy. 

Among the chronic manifestations of the intoxication, those per- 
taining to the pulmonary system are the most serious. Brass- 
founders are especially subject to bronchitis and phthisis, and 
frequently succumb to pneumonia. A very high death-rate from 
lung diseases is recorded among the Berlin founders. 

A tendency to arthritic attacks with acute and chronic joint 
manifestations we feel has been somewhat overlooked. One of our 
patients at present is convalescing from a severe attack of acute 
inflammatory arthritis complicated with an acute endocarditis and 
pneumonia. Another suffers with chronic arthritis deformans, and 
still others have repeatedly complained of mild though definite joint 
symptoms. Gastro-intestinal disturbances are common; among 
the more ordinary are attacks of anorexia, headache, apathy, epi- 
gastric distress after eating, nausea, and diarrhea. Jaundice some- 
times occurs. We have knowledge of an especially interesting case 
of jaundice which we feel was directly due to zine intoxication. Un- 
fortunately, we were not able to study it. Among his coworkers the 
man was known as “ yellow-brass Rudy.” He was especially subject 
to the chills, and became markedly jaundiced within a few hours after 
pouring yellow brass. He could pour red brass without much dis- 
turbance, but would not accept, if he could help it, a position where 
he had to handle yellow brass. 
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Among the other ill-effects of this vocation we noted a state of 
malnutrition, a pasty, sallow complexion, and a slight secondary 
anemia. (The blood cells showed no “stippling.”) A well-devel- 
oped pyorrhea alveolaris was present in all the cases. We detected 
no changes in the central nervous system, though tabetic symptoms 
are said to occur. Chronic renal disease should be looked for. 
Kober found that zine workers may excrete zinc for months in the 
urine, though often without signs of poisoning, and Wey] mentions 
a case showing albumin and a trace of zine in the urine after 
a chill. No albumin could be demonstrated during the time the 
patient was free of the chills. Siegel found a trace of zinc, but 
makes no mention of albumin in the urine after a chill. Goodman 
demonstrated the presence of copper, but not of zinc, in the urine 
and sweat of a brass-worker. The man was probably a finisher and 
not a molder. As mentioned before, brass-finishers and polishers 
frequently show visible evidence of copper excretion in the sweat 
(7. e., greenish tint to skin and hair, staining of underwear, and aggra- 
vated itching of the skin). These symptoms are all due in a large 
measure to uncleanliness, and frequent bathing and the free use of 
talcum powder tend to prevent their occurrence. The.men are not 
particularly unhealthy. 

As the result of examinations kindly made for us by Drs. John 
Marshall and Wertheim, we are able to report that analyses of the 
urine from a number of cases revealed no zine or copper. 

It seems that no great tolerance for zinc is ever acquired. Men 
who have been in the trade for twenty-five years and more fre- 
quently suffer from the chills. Certain individuals are more sus- 
ceptible than others, developing a well-marked chill almost every 
night and a particularly severe one on Monday nights. None of 
the subjects experienced the chills when not engaged in their work. 
About 75 per cent. of the men exposed develop the chills. The 
general mortality rate among these workers is higher than that 
among other workmen. One authority says it is two and a half 
times that of farmers. Sir Thomas Oliver notes that “only ten 
brass-workers were found living out of 1200 casters in Birmingham 
who were past sixty years of age, and that a superanuation insurance 
for brass-founders to begin at fifty-five vears of age had only three 
applicants in a period of some ten years.”” Hayhurst noted that 
from among 1761 foundry men the oldest at the trade was seventy- 
three years of age, that only 17 were past fifty, that 60 were past 
forty-five, and 180 past forty years of age. 

GENERAL CONCLUSIONS.—Spelter chills lie in the field of preven- 
tive medicine. ‘To eliminate them the following precautions should 
be observed on the part of the employer: 

Guard against inhalation and ingestion of metallic vapors by 
providing the working rooms with an efficient system of ventilation 
practical for all seasons of the year. 
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AND DYSPLASIA 


Keep the furnace room apart from the others and provide proper 
ventilation about the furnaces. 

Employ an improved technic for pouring when such is at fault— 
perhaps some automatic device. 

Provide for the removal of all metallic dust and deposits about the 
foundry by a systematic and thorough cleansing, at regular intervals, 
of the floor, walls, ceiling, rafters, ete. 

Employ strong, healthy men to do the work demanded in brass 
foundries, zinc smelters, and in any allied trades in which zine is 
poured. 

Do not employ minors or women. 

Do not demand of the workmen an amount of labor that is 
fatiguing. 

Provide proper washing and toilet facilities, and advise the men as 
to the necessity of their proper use. 

Allow the men reasonable time for washing before their eating 
period and a suitable place for eating. 

Caution them to change their clothes before leaving the shop. 
Advise them not to wear mustaches and to employ respirators when 
necessary. Caution them against sudden changes in temperature. 

A study of industrial diseases is of great importance and should 
form part of the curriculum of medical schools. With the 
help of the State, which is now assured in Pennsylvania and 
in several other commonwealths, it will be possible to inaugurate 
methods of prevention that will greatly lessen disease and increase 
the efficiency of the workers. 


UNILATERAL RENAL HYPOPLASIA AND DYSPLASIA DUE TO 
DEFECTIVE ARTERIOGENESIS; RELATION TO SO 
CALLED HYPOGENETIC NEPHRITIS:.' 


By W. M. L. Coprin, M.D., 


PROFESSOR OF PATHOLOGY, JEFFERSON MEDICAL COLLEGE 


» PHILADELPHIA, 


Tue facts embraced in this communication are presented in 
support of a contention that there is a type of renal anomaly of 
developmental origin which predisposes to or renders inevitable 
some form of nephritis, and that this congenital abnormality is 
probably primarily a defective arteriogenesis necessarily early in the 
evolution of the organ; furthermore, it is thought that some evidence, 
based on morphology, is here presented for the first time. The 
material upon which the report is based represents an accumulation 
of four years. In order to establish the thesis enunciated it is 


1 Read at the meeting of the Association of American Physicians, May, 1916. 
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necessary to prove (1) that abnormal kidneys reasonably assignable 
to such a group occur; (2) that they result from defective arterio- 
genesis; (3) that they are accompanied by, or lead to, cardiorenal 
phenomena in at least some degree reasonably attributable to the 
kidney condition. 

Kidneys of the type considered have long been known and 
variously named, and the congenital origin of many fully accepted. 
Chopart? knew that one kidney might be large, the other small. 
The earlier observers did not differentiate congenital or primary 
hypoplasia from sclerotic, inflammatory and other forms of secon- 
dary contraction, or atrophy. Indeed the term atrophy, frequently 
used, is not acceptable; it implies wasting. Some of these kidneys 
have at no time been larger than when found; such are not wasted 
organs. As applied to these organs the terms rudimentary, fetal 
and infantile are also of uncertain interpretation. ‘Teyssédre* used 
the term renal agenesis; hypogenesis is better. Agenesis should 
mean absence of the organ, often, however, it is used synonymously 
with hypogenesis. 

LePlay and Fayor' call the condition renal disparity and observe 
that it is an arrest and not an atrophy. Evidently Gastaldi® has 
the same thought and terms it inequality of renal volume, and 
congenital unilateral atrophy; he restricts these names to kidneys 
in which both vessels and ureters are present. Braasch® evidently 
recognized this type of lesion, which he included under unilateral 
atrophic kidney and thought it might be congenital or acquired. 
Cadore’ and Gerard® include relative atrophy obviously meaning 
abnormal smallness of one kidney and apply the term absolute 
atrophy to a more marked lesion. Polack® describes the condition 
of agenesis. Many so-called discoid kidneys'® belong with this 
group. Some infantile kidneys of the type described by Geraghty 
and Plaggemeyer" should also be included. The organs and clinical 
phenomena to which Babes” applied the term hypogenetic nephritis 
and the forms studied by Mironescu® and by Jianu and Meller" 
have to do with this type of lesion. The condition is recognized 
by most authors of text-books; kidneys like those constituting 
the basis of this article are known to, and adequately described by 


2? Maladies des Voies Urinaries, Paris, 1830; cited by Gastaldi. 

3 Thése de Paris, 1892. 

4 Bull. et Mém. de la Soc. Anat. de Paris, 1909, T. 84, 339. 

& Thése de Paris, 1910. 6 Ann. Surg., 1912, lvi, 726. 

7 Thése de Lille, 1903. 

8 Jour. de l’Anat. et de la Physiol., 1903, 39th year, 176. 

® Thése de Bordeaux, 1908. 

10 Faré, Bull. de la Soc. Anat. de Paris, 1881, 417; Legueu, Bull. de la Soe. Anat. 
de Paris, 1892, 19. 

1 Jour. Am. Med. Assn., 1913, lxi, 2224. 

12 La Sem. Med., February 8, 1905; cited by Jianu and Meller. 

13 Beit. zum Studium der Histologie der hypogenetischen Nephritis (rumanisch) 
Bukarest, 1908; cited by Jianu and Meller. 

14 Centralbl. f. allg. Path. u. path. Anat., September 15, 1912, 774. 
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practically all systematic writers; the basis of defective angiogenesis, 
however, is not presented as the essential factor in their evolution. 

These kidneys are hypoplastic or defectively developed organs; 
often they are more, the internal arrangement of cortex and medulla 
is quite anomalous (see Figs. 1, 2, 3, 5, 7), a sort of dysplasia or 
cacoplasia. 

Morsip Anatomy. Although both organs may be involved, 
hypoplasia is rarely, if ever, bilateral and even where both kidneys 
are implicated is never truly symmetric; commonly it is restricted 
to one kidney, the other showing compensatory hypertrophy. 
Usually the affected organ weighs one-fourth or less, to one-half as 
much as the other. In five instances I have the weights of both 
kidneys; the average for the smaller organ is 75.8 gm., and for the 
larger 140.4; if two cases in which both kidneys are obviously 
affected be excluded the average weight of the larger kidney becomes 
161.3 gms.; the average for the smaller is but little influenced, 
being 75.4 gms. The most marked difference in weight is 110 gms., 
the larger weighing in this case 210 gms., the smaller 100 gms. 
In four cases the smaller kidney weighed 20, 35, 50 and 60 gms. 
respectively. Teyssédre' observed an instance in which the involved 
organ weighed 0.85 gm. Gastaldi'® from computations based on 
original observation and collated data gives for a man a normal of 
152 gms., for left kidney, and 141 gms. for the right. 

It is, therefore, obvious that the affected kidney may weigh 
less than | gm. and anything between that and the normal. The 
whole kidney need not be involved (several kidneys show this, 
notably the upper in Fig. 5); one pole may be practically normal 
or at most but little affected. Anomalies of the genitalia!’ usually 
unilateral and on the side of the hypoplastic kidney, frequently 
accompany renal anomalies of this type; in case recorded by 
Lombroso!® the renal defect was on one side and the genital ab- 
normality on the other. Renal dystopia and misplacements of 
ovaries or testes have also been noted. 

The accompanying reproductions (Figs. 1 to 6 inclusive), from 
photographs, are, in each instance, one-half normal size and ade- 
quately illustrate the gross morbid anatomy. An epitome of known 
data is included in each legend. I have photographs of all specimens 
studied; this publication includes a few typical specimens only. 
With the exception of one pair all the organs are in the Museum of 
the Jefferson Medical College. As much histologic description as 
may be necessary to present the vascular changes and their results 
will be given when discussing defective arteriogenesis. 

Of Gastaldi’s 66 cases, 10 were females, 32 males and in 18 the 


sex was not stated. Inmy series 5 were males, 4 females. Including 


1 Loc. cit. 16 Loe. cit. 

17 Secher, Berl. klin. Wcehnschr., 1915, 52d year, 487; Jainu and Meller, Centralbl. 
f. allg. Path. u. path. Anat., September 15, 1912, 774; Besancon, Thése de Paris, 1589. 
18 Cited by Winter, Arch. f. klin. Chir., 1903, Bd. lxix, 6111. 
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the 9 cases on which this report is based, 60 cases have been identified 
in which the kidney involved is known: 32 right, 28 left. Of 9 
patients here reported 3 were negroes. 


Fic. 1.—Incised surface of kidneys, neither normal; upper organ of infantile type. 
One-half natural size. M. J.; female; white; aged seventy-three years. Patient and 
husband insane. Arteriosclerosis; tuberculosis; tuberculous peritonitis. Cardiorenal 
symptoms (dropsy, stupor, uremia); death. Urine pale: specific gravity, 1010: 
albumin and casts. Postmortem: Arteriosclerosis. Heart 510 gms. Right kidney 
(upper) 20 gms. Left kidney (lower) 120 gms. Duplicated renal vessels on both 
sides. Right kidney of infantile type; vessels nearly obliterated. Distinctions 
between cortex and medulla imperfect and arrangement abnormal in both organs. 
Open aorta with abnormal orifices of renal arteries above and to left. See also 
photograph of other aspect shown in Fig. 2. (Museum No. 1637.) 


Concerning the second proposition, namely, that the abnormal 
kidneys result from defective arteriogenesis, the evidence must be 
more carefully weighed. The time is past when doubt as to the 
vascular origin of certain forms of nephritis can be entertained; 
arteriosclerotic kidney is universally accepted. When, in this 
condition, one kidney is much more changed than the other, or one 
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renal artery more sclerotic than its mate, or, as is not unknown, 
when a branch of one renal artery, distributed to one pole of one 
kidney, is more sclerotic than other branches to other parts of the 
same kidney, is it not reasonable to assume that some congenital or 
essential developmental peculiarity has determined the asymmetric 


Fig. 2.—One-half natural size. External aspect of opened kidneys shown in 
Fig. 1. Above and to right external aspect of opened aorta. Smaller kidney supplied 
by two renal arteries both small and cord-like. Artery to larger kidney came off from 
aorta as a single trunk dividing at once into two branches both of which are shown 
on left half of lower organ. Trunks and branches show notable sclerosis superimposed 
on a congenital anomaly. Clinical data are given in text and in legend to Fig. 1. 
(Museum No. 1637.) 


distribution of the lesion? The pressure in both arteries must be 
balanced, the toxicity of the blood, the irritant, destructive or other 
noxious agents in that fluid must be proffered alike to both arteries 
and to all branches of the same artery, so that if differences are found 
the reasonable assumption is that they resulted from peculiarities 
of the affected vessel. Resting on known facts deduction necessarily 
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leads to the conclusion that developmental peculiarity must be a 
determining factor. 

For about a quarter of a century through succeeding editions, 
Osler'® has maintained that some patients have better vessels than 
others; it is reasonable to believe that in the same patient some 


Fic. 3.—Both organs hypoplastic and dysplastic; superimposed alterations of 
secondarily contracted (arteriosclerotic) kidneys. One-half natural size. Female: 
colored; aged thirty years. Brought to Hospital in convulsions; unconscious; unequal 
pupils; urine contained albumin. Coroner's case. Death attributed to septic embo- 
lism from infected finger. Postmortem: Pneumonia; pleurisy. Heart weighed 350 
gms. No evidence of embolism and no thrombosis found. Moderate arteriosclerosis. 
Right kidney (upper) 50 gms. Left kidney (lower) 130 gms. Distinction between 
cortex and medulla possible at points only. (Museum No. 615.) 


arteries may be better than others. Lancereaux?’ clearly recog- 
nized a relation between congenital narrowing of the vascular tree 
19 Principles and Practice of Medicine, 1892, 664; Osler and McCrae, Principles 
and Practice of Medicine, 1916, Sth ed., 842. 
20 Art. Rein. du Dict. Encyclop. des Sci. Med., 1876, 3me Serie, T. 3, 216. 
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and nephritis, observing that in some patients the former is at first 
accompanied by chlorosis, and later by albuminuria with atrophic 


9 


sclerous nephritis. Gaucher, Rayer” and Besancon,” contended 


> 


Fic. 4.—Presented through courtesy of Prof. Stengel, Prof. A. J. Smith and Dr. 
Weidman. One-half natural size. E. H.; female; white; aged twenty-one years. 
‘Always had kidney trouble.”’ In 1912 when six months pregnant, toxemia, albu- 
minuria, miscarriage. January, 1914, therapeutic abortion for toxemia, albuminuria, 
etc. Blood-pressure known at that time to exceed 212. Recovery with high blood- 
pressure. Readmitted in August and again in December, 1914. Quantity of urine 
varied from 750 c.c. to 2825 ¢.c. Specific gravity, 1007-1010; blood in urine once. 
Phthalein 33 per cent. in two hours. Wassermann negative. Clinical Diagnosis: 
Arteriosclerosis; chronic interstitial nephritis. Postmortem: Death due to throm- 
bosis of intestinal vessels. Heart 470 gms. Left kidney (upper) 35 gms. Right 
kidney (lower) 80 gms. See also text. Sclerotic changes superimposed on congenital 
anomaly. (Museum No. 2632.) 


for a nephritis due to arterial aplasia. Rayer noted a relation 
between size of the renal artery and the kidney supplied, and that in 


21 Cited by Besancon. 2 Tbhid. 23 Thése de Paris, 1889. 
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the same individual the two arteries as well as the organs supplied 
differed correspondingly in size; of course, this is known to every 
morbid anatomist. I am not so sure that Gaucher’s allusion to 
nephritis resulting from primitive alteration of anatomic elements 


Fic. 5.—One-half natural size. M. S.; male; colored; aged forty-eight years. 
Cardiorenal case; gastric symptoms predominated early; later dropsy; dyspnea; 
systolic murmur. Polyuria; trace of albumin; casts; anemia. Diagnosis: Pernicious 
anemia; syphilis of liver. Postmortem: Hydropericardium; hydrothorax; ascites; 
gumma of liver. Heart 418 gms. Arteriosclerosis. Left kidney (upper) fused with 
adrenal, combined weight 132 gms.; 2 arteries, 2 ureters separate to bladder; upper 
half hypoplastic and dysplastic; small segment of lower pole is practically normal. 
Right kidney (lower) 198 gms. Slight dysplasia but organ distinctly hypertrophied. 
(Museum No. 905.) 


refers to defective bloodvessels as the essential basis. Besancon is 
perfectly clear; to him a subnormal arterial function exerts a 


deteriorating influence on the kidney, increases its susceptibility 
to toxic bodies, and may alone determine a primitive interstitial 
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nephritis. He formulated an accompanying clinical picture. Babes 
notes that walls of renal arteries may be thicker or thinner than 
normal and that the musculature is usually hypertrophic. The 
arterial dysplasia so obvious in some of my specimens is quite 


] 


Fic. 6.—One-half natural size. E. D.; female; colored; aged eighty-two years. 
Had five children; all dead. Disabled by rheumatism. Pain in body and limbs. 
Edema of legs; ascites; albuminuria; casts; lobar pneumonia; death. Postmortem: 
Heart 320 gms. Advanced arteriosclerosis. Pneumonia. Left kidney (upper) 
110 gms.; hypoplasia and dysplasia; surface but slightly granular. Right kidney 
(lower) 200 gms. Note absence of normal renal marking; disorderly arrangement 
of cortex and medulla. Notwithstanding the rather advanced arteriosclerosis neither 
of these organs is typic of that condition. The larger is clearly hypertrophied, with- 
out conspicuous interstitial fibrosis; sections show a degenerative lesion affecting 
the tubule epithelium with negligible interstitial change; slight glomerular fibrosis. 
(Museum No. 466.) 


characteristic. As stated above my contention is that this is the 
essential feature; probably all else is secondary. 


Osteogenesis 


24 Loe, cit. 
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imperfecta and neurogenesis imperfecta are both fully recognized; 
why not, as a basis of many anomalies, a defective arteriogenesis? 
In some instances veins and possibly capillaries are also implicated— 
defective angiogenesis. 

The organ from which was taken the section depicted in Fig. 7 
was removed because of recurring attacks of pain; the case, under 
the care of Prof. Stewart, will be fully reported elsewhere. ‘The 
anterior aspect of the kidney showed typic appearance of defective 
nephrogenesis; the artery figured is from within affected side of organ. 
Observe fragments of elastica in perivascular tissue, irregular 


Fic. 7.—Artery supplying involved area of a kidney removed at operation. Frag- 
ments of elastica in paravascular tissues; diffuse lime deposit (black) to left and 
below artery. External elastica almost straight band. Muscle stratum mostly 
fibrous. Internal elastica atypic, with long sweeping irregular waves notably below. 
Subintimal proliferation especially marked above. Patient suffered from what was 
thought to be renal pain or renal angina. Photomicrograph. (Museum No. 2183-B; 
anterior vessel.) 


external elastic lamina of uneven thickness and notably deficient 
in waviness. The muscle is abnormally thick and contains more 
fibrous tissue than muscle. The internal elastic lamina is nowhere 
perfect and below shows long irregular sweeps never seen in normal 
vessels. Fig. 8 is a smaller vessel from the same organ; the muscle 
layer is thick, the elastic lamina (but one layer is present) is irregular 
and imperfect; a considerable arc (lower left) is without elastica; 
between elastica and endothelium is a fibrohyalin stratum resem- 
bling the substance observed by Gull and Sutton. Of course the 
arteries shown are not normal; were they ever so? I doubt it. 
Fig. 9 (section from organ shown in Fig. 1) shows three arteries, 
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none possessing a lumen proportionate to its size, nor having a 
normal or vestige of normally distributed elastica; in none is the 
muscle or intima normal. The organ contained some lime and 
consequently the section is torn. Below and to the left are groups of 
hyalin tufts, and a few tubules, two of which are dilated; other 
tubules containing hyalin are shown near the center. Of course, 
this patient was old (seventy-three years) and her arteries advancedly 
sclerotic. The opposite renal artery appeared as sclerotic as those 
of the small symmetric, miniature or infantile kidney which was 


Fic. $.—Small artery from same case as Fig. 7. Note thick muscle layer; single 
elastic lamina, imperfect, atypic, and absent from segment below and to the left: 
break to right; abnormal waviness. Between elastic lamina and slit-like lumen 
marginated by endothelium note thick fibrohyalin stratum which microchemically 
gives usual collagen reactions. Arteries from posterior part of this organ did not 
show these characters or at most but slightly. Photomicrograph. (Museum No. 
2183—A; anterior vessel.) 


probably hypoplastic at birth or became so shortly afterward; the 
lesions of arteriosclerosis are superposed. Fig. 10 is of artery from 
upper pole of organ shown in Fig. 5. The distorted cortex, thick- 
ened capsule, irregular surface, unevenly distributed medulla, and 
abnormal pelvis of upper half of organ shown in Fig. 5, might have 
been attributed to the associated arteriosclerosis; however, the 
fused adrenal extending into the kidney substance could have had 
no such origin. The artery shown in Fig. 10 possesses a single 
irregular imperfect elastic lamina inside of which is a thick muscle 
layer; fragmentation of intima seen in many of these vessels is 
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probably due to contained lime salts. I do not believe that this 
was ever a normal vessel. In Fig. 11 are two vessels in the midst 
of a mass of fibrohyalin tissue; the stainable elastica is without 
its characteristic waves, notwithstanding the fact that obviously 
both vessels are contracted. To the left is part of another vessel, 
an artery, with the waveless internal elastica upon which is a thin 
cellular layer covered by endothelium. Fragments of the external 
elastic lamina extend into the surrounding fibrous cellular tissue. 
In the center of the picture is a cellular area; below and to the left 
several imperfectly developed Malpighian tufts Photograph of 
section from small kidney is shown in Fig. 6. 


Fic. 9.—Section from kidney shown in Figs. 1 and 2. Three abnormal vessels, 
apparently arteries. See description in text. Note that normal arrangement. of 
lamina is not present nor are theJnormal layers recognizable. Below larger vessel 
note calcified content of degenerated tubules; practical absence of normal epithelium. 
Below to left many hyalin tufts. Photomicrographs. (Museum No. 1637-8-1.) 


The contention is that these kidneys were never perfectly developed, 
that the arteries were always defective, and that probably the renal 
hypoplasia rested upon a nutritive basis. Patients may reach an 
extreme old age without manifesting symptoms, but when anything 
calls upon the organs for unusual functional activity they break 
down. Such functional inadequacy is well known in congenital 
heart disease, in the liver when altered by congenital syphilis, and 
in allied conditions. Meltzer has shown that in many organs, 


% Jour. Am. Med. Assn., 1907, xlviii, 655. 
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notably the kidneys,” there is a generously beneficent excess of our 
actual needs. We may by various morbid processes diminish the 
abundance perilously close to the danger-point. It is equally 
certain that the patient may be born without the generous supply 
usually afforded, or, if adequate at birth, faulty or arrested develop- 
ment of the kidney may later exert a crippling influence. It is in 
such position that these patients find themselves. They may pass 
through life with no renal manifestation, and in such cases the 


| 
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Fic. 10.—Transverse section of artery from upper pole of smaller kidney shown 
in Fig. 5. Fragments of elastica in paravascular structures; vessel elastica atypic in 
location and morphology. No muscle external to elastica and abnormally thick 
fibromuscular stratum between elastica and lumen. Completely detached endothe- 
lium. Tissue around vessel is formative in type, contains fibroblasts in varying 
stages of development. Photomicrograph. (Museum No. 905-3.) 


symptomatology which Besancon’? and also Jianu and Meller*® 
and others have attempted to establish, may be absent. Of 9 cases 
embraced in this study in 3 renal disease was clearly indicated, and 
in 1 the diagnosis of chronic interstitial nephritis was made with full 
recognition of associated cardiovascular phenomena; in another the 


2 This phase of renal function is fully discussed by Karsner, Bunker and Grabfield, 
Jour. Exp. Med., 1915, xxii, 544, who also give references to earlier work. 
27 Loc. cit. 28 Loc. cit. 


393 

3 

‘ | t » | 


394 COPLIN: RENAL HYPOPLASIA AND DYSPLASIA 


diagnosis was chronic nephritis. One of the patients was brought to 
the accident ward, admitted unconscious with a provisional diagnosis 
of uremia, and died during transfer to the ward. In this case no 
doubt a careful study would have resulted in recognition of the 
condition. One of the patients operated upon (not one of the 3 
just mentioned) had been explored and, because the posterior part 
of the kidney was normal and the anterior alone affected, the 
condition was not recognized even at operation. The most care- 
fully studied case in the group is the one for which I am indebted 
to Prof. Stengel.” Pregnancy, associated toxemia and eclampsia, 
with the report that she had had kidney trouble all her life, were 


Fic. 11.—Insular fibrosis surrounding small group of imperfectly formed vessels. 
In center mononuclear infiltration. Below many fibrohyalin glomeruli; others are 
cellular in centers of dilated tuft spaces. Photomicrograph. (Museum No. 466.) 


suggestive; a systolic pressure above 200 mm., and at one observa- 
tion 230; a trace of albumin; low specific gravity; phthalein 
elimination 40 per cent. in two hours; non-protein nitrogen 33 to 
36 mgs. per 100 ¢.c. It is probable that ureteral catheterization 
might have cleared up the case. Besancon* lays particular stress 
upon history of chlorosis or of a chlorotic appearance, headache, 
vomiting, lassitude, slightly puffy eyelids, slight diffuse edema of 
lower extremities, frequent micturition, pale abundant urine; ob- 
viously none of these alone, nor all together would constitute any- 
thing peculiar or characteristic. Nephritis, toxemia, or uremia, 

29 Prof. Stengel was kind enough to permit me to examine the clinical history and 
make the necessary abstract. I am indebted to Prof. Allen J. Smith and Dr. Fred 


D. Weidman for the privilege of studying the specimen. 
® Loc. cit. 
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coming on in young persons without adequate cause should arouse 
suspicion. Obviously the Roentgen ray and a careful differential 
study of excretion from the two ureters would be of distinct aid in 
diagnosis. By the use of these modern methods Dr. Alexander 
Randall has recognized the condition and has operated upon a 
patient having renal abnormality apparently of this type. With 
well-known functional tests at present at the disposal of the 
elinician it would seem that the condition should be recognized, 
and that, with a knowledge of the possibility of such an anomaly, 
a closer scrutiny of atypic cardiorenal cases should result. Be- 
cause of operative risk incident to attack upon the better kidney 
the condition must be of particular interest to the surgeon. 
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DurinG fifteen years of service as physician to the United Hebrew 
Charities of New York City I have had under observation over SOO 
tuberculous patients annually, most of them married, and a con- 
siderable proportion having quite large families. At the beginning 
of the service, influenced by the current teachings of the dangers of 
exposure, every consort of a tuberculous patient was suspected of 
having contracted the disease. The least indication of trouble 
pointing to the respiratory tract was sufficient to suggest phthisis, 
and a diagnosis of this disease was made more often than was 
justified by the subsequent observation of the cases. But with 
increasing experience among this class of patients I became con- 
vinced that tuberculosis in both husband and wife is exceedingly 
rare, and I drifted to the other extreme—the fact that a woman 
has a husband with active phthisis would not influence me in 
interpreting doubtful symptoms and signs in favor of making a 
diagnosis of this disease because of the exposure to infection to which 
she has been subjected. 

An investigation three years ago! showed that the children of these 
dependent consumptives are infected with tuberculosis to the 
extent of 84 per cent. when they reach the age of fourteern.. The 
consorts of these tuberculous patients have been found almost 
invariably “reactors.’’ Bearing in mind that while a_ positive 
reaction to tuberculin is conclusive evidence that the person has 
been infected with tubercle bacilli at some previous period of his or 
her life, but it by no means shows that the patient is sick as a result 


1 Fishberg, A Study of the Child in the Tuberculous Milieu, Arch. Pediat., 1914, 
xxxi, 96, 197; 1915, xxxii, 20. 
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of this infection, it appeared to me rather paradoxical: The children 
are nearly all infected; the consorts all show conclusive evidences 
of harboring tubercle bacilli in their bodies, yet phthisis in both 
husband and wife is so rare as to warrant investigation. Moreover, 
the children, especially infants living with parents who suffer from 
active phthisis, are nearly all suffering from some form of tuber- 
culosis, and an enormous proportion succumb, particularly to the 
meningeal form. Still, the husband of a tuberculous wife, or the 
wife of a tuberculous husband is only exceptionally affected with 
the same disease. 

This is a fact which is not well known and, in general practice, 
as well as in the various tuberculosis clinics in this country, the 
consorts of tuberculous patients are always suspected of being 
phthisical. It appears that a statistical investigation of this 
problem may prove of value, and may perhaps stimulate others 
to collect similar statistics, considering that opportunities for 
such investigations are abundant in the numerous tuberculosis 
clinics and sanatoriums in any city of this country. 

The tuberculous patients reported on in this paper were mainly 
dependent people, supported wholly or partly by the United Hebrew 
Charities. Their dependency was in most cases the result of tuber- 
culosis. At first it was projected that about 500 should be examined, 
but when it was found that our general impression was fully con- 
firmed when 170 couples were examined, I deemed it safe to report 
on this number, feeling confident that an increase in the number 
would not materially alter the result. 

Inasmuch as the problem of exposure is most important when 
speaking of the transmission of tuberculosis, it must be mentioned 
that these patients were of the same class; in fact, a large number 
were the very families, which were investigated three years ago as 
to the incidence of tuberculosis in their offspring. At that time we 
found that they averaged 3.3 rooms per household, or 1.57 persons 
per room, the size of which was, in the vast majority of cases, the 
minimum that can be found in New York City tenements, and many 
of the sleeping rooms had no windows communicating directly with 
the external atmosphere. Another way of showing the mode of life 
of these tuberculous and dependent families is by mentioning that 
counting all the beds, cribs, couches, ete., it was found that there 
was only 0.58 of these articles of furniture per person. 

We thus find that there were present practically all the factors 
which favor the dissemination of tuberculosis, and most of the 
factors predisposing to the development of phthisis, namely, over- 
crowding in dingy tenements, poverty with its concomitant mal- 
nutrition, ete. 

Of the 170 consumptives, 9 were women and 161 men. In the 
latter group we found that 78 of the wives lived with their tuber- 
culous husbands at home, and of these 51 slept in the same room 
with their sick husbands, and 23 even shared their beds with them. 
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Of the rest, 27 of the tuberculous husbands were inmates in sana- 
toriums and hospitals for consumptives and 5 were away from home, 
though not in institutions. An inquiry was made whether cohabita- 
tion has taken place since the onset of the disease in the sick partner, 
and it was ascertained that 146 acknowledged that such was the 
case while the rest denied it, though we have good reasons to believe 
that most of them were not truthful in this respect. We also found 
that during the time of the illness of the affected consorts, 48 
children were born to these couples and two women were pregnant 
at the time this investigation was made—51 of the women were 
widows, having lost their husbands through phthisis. 

Among the 9 men who had phthisical wives 1 wife was found 
suffering from active tuberculosis in the advanced stage. But a 
‘areful inquiry revealed the fact that she was phthisical before the 
disease developed in the husband. We have a record of several 
examinations of this woman for six years back, and she showed 
symptoms of phthisis until one year ago, while her husband was 
fairly healthy. At this examination a large dry cavity was found 
in one of the upper lobes of her lungs, so that if any transmission 
had taken place it was from the wife to the husband. The other 8 
husbands showed no symptoms or signs of tuberculous disease. 

Of the 161 wives of tuberculous husbands four were phthisical, 
though in only one the lesion in the lungs showed signs of activity, 
while in the other three it was either quiescent or arrested. 

It is thus seen that only 2.5 per cent. of the wives of 161 phthiscial 
husbands were found to be suffering from the same disease, despite 
the fact that they have been exposed to infection more than women 
with healthy husbands. 

A review of the literature on the subject shows that previous 
investigations of this character were in most cases in agreement 
with our results. Soon after Koch’s announcement of the discovery 
of the tubercle bacillus, many of the best clinicians of those days 
stated that their experience had led them to the conviction that 
tuberculosis is not a transmissible disease, because it is exceedingly 
rare to find that a married tuberculous patient should transmit it to 
the healthy consort. But soon there appeared in medical journals 
many cases showing that such transmission is not uncommon. 
Instead of giving detailed histories of such cases we will quote 
Wilson Fox’s? summary of the evidence on this point: 

“A. One phthisical man married several times, most of his wives 
becoming phthisical—13 cases. 

“B. Consumptive man who died transmitted to wife; widow 
infected second husband—3 cases. 

“C. Man infected wife and died. Widow remarried and also 
died of phthisis, as did her second husband after he had remarried. 
His widow lived and also married again, and the next husband died 
of phthisis. 


2 Diseases of the Lungs, London, 1891, p. 571. 
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“]). Woman married in succession two phthisical husbands, 
and became phthisical after the death of the last—2 cases. 

“KE. Wife consumptive, died, having infected husband, who 
also infected a second wife—10 cases. 

“EF. Consumptive wife before dying infected her husband, who 
later infected a second wife. This widow afterward infected a 
second husband—1 case. 

“G. Woman died of consumption. The widower, not stated to 
be phthisical, married subsequently three other wives; total four 
wives, of whom the first, second, and third died of phthisis, but the 
fourth wife, and apparently the husband, remained free from the 
disease.” 

Such cases have been reported by the hundreds in the medical 
journals of twenty-five years ago. But it must be acknowledged 
that they are not conclusive proof that phthisis is more frequent 
among the consorts of the tuberculous than among those who are 
married to non-tuberculous persons. Single isolated cases of the 
coexistence of the same disease in both husband and wife may be 
found in any other pathological processes. We have only to 
mention cancer @ deux or conjugal cancer, cases of which have been 
reported in abundance. But it is the consensus of opinion that in 
these cases the cancer was not transmitted from one partner to the 
other. In J. Wolff’s* great work on cancer, as well as in W. Roger 
Williams’s* book on the same subject, we find numerous cases of 
conjugal cancer which read like the above-mentioned cases of 
marital phthisis. Similarly, Betz, Oppler, Boisumeau, R. Schmitz, 
(. Kiilz, cite details of cases of conjugal diabetes, but an analysis 
by H. Senator® shows conclusively that they do not prove the 
transmissibility of this disease and that they are merely coincidences. 

The only satisfactory way to study the problem of marital 
phthisis is the statistical. If we find that a large number of consorts 
of consumptives develop the same disease, we may conclude that 
it has been transmitted from the sick to the healthy consort. 

A careful search of medical literature has revealed the following 
data about conjugal phthisis: 

Austin Flint, Sr.,° found only 5 among 700 cases of phthisis in 
which there was room for the suspicion of the disease having been 
communicated from the husband to the wife or the wife to the 
husband. Reginald Thompson’ found among 25,000, 15 cases of 
phthisis in both husband and wife, “so that the proportion of 
infective cases may be reckoned as not less (probably a little more) 
than one per mille.” In his extensive experience Wilson Fox® had 


3 Die Lehre von der Krebskrankheit, Berlin, 1914, ii, 5s. 

4The Natural History of Cancer, London, 1908, pp. 194, 262. 

5 Berlin. klin. Wehnschr., 1908, xlv, 133. 

® On Phthisis, Philadelphia, 1875, p. 419. 

7 Lancet, 1880, ii, 727. 8 Loc. cit., p. 561. 
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only met two instances of conjugal phthisis. In one he had only 
heard that a wife had died of phthisis whose husband, still living, 
was seen by him five or six years before with a cavity after an acute 
attack, but he did not know her family history. In the other case 
the wife died of acute tuberculosis about 6ne year after her husband's 
death, but she was a member of a family which he knew to be 
phthisical. When mentioning this fact, he adds significantly, 
“my experience now extends over twenty-seven years.”’ Leudet’s® 
experience was to the same effect: Investigating the subsequent 
history of 112 widows and widowers whose partner died from 
tuberculosis he found all alive and not developing any symptoms or 
signs of phthisis. He concludes that among the well to do classes, 
who live in comfort, in healthy homes and are well-nourished 
infection with phthisis is extremely rare. 

Sir Hermann Weber’? collected statistics on this subject. He 
found in the history of “68 persons, male and female, who with 
more or less pronounced consumptive taint have married healthy 
partners. One of the several of the partners of 10 of these 68 cases 
became consumptive. The question, however,” he says, “takes a 
different aspect if the originally tainted husbands and wives are 
considered separately. Of the 68 persons, 39 were husbands, 29 
wives. Only one of the husbands became diseased, while of the 
wives 9 out of the 89 husbands became affected. These 9 husbands 
lost 18 wives, namely, 1 lost 4 wives, 1 lost 3, 4 others lost 2 each, and 
3 only 8 

An analysis of these figures is not productive of conclusive results 
on the problem of the transmission of phthisis from husband to 
wife. It seems that many of these husbands were sufficiently 
resistant to the disease as to live long enough to fatally infect more 
than one wife; the wives were, on the other hand, very vulnerable, 
which would point rather to either a series of coincidences, con- 
sidering the small number of cases reported, or that they were a select 
group, studied for the purpose and selected because of the striking 
features they presented. 

Conclusive proof would only be a large number of cases taken at 
random. Such a series of cases were reported by I. Burney Yeo." 
He collected particulars of 1055 cases of consumption which had 
come under his observation consecutively in the hospital. Of this 


® Gaz. hebd. de méd., Paris, 1890, xxvii, 102. 
1° On the Communication of Consumption from Husband to Wife, Tr. Clin. Soc., 
London, 1874, vii, 144. 

‘Tt appears that cases in which a tuberculous husband lost several wives in 
succession through phthisis are very abundant in medical literature. They appear 
to confirm Pearson’s theory of sexual selection, or ‘“‘assortative mating” as he calls 
it, and indicating that persons with phthisical constitutions are attracted by others 
with the same taint. This point will be discussed later on in this paper. Wilson 
Fox (loc. cit., p. 572) says: “The group of husbands to many wives would appear 
to me to point even more strongly to one common cause other than contagion.” 

2 Contagiousness of Consumption, Brit. Med. Jour., 1882, i, 895. 
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number 621 were males and 433 were females. Of the males 306 
were married, 297 were single, and 18 were widowers; about 3 
per cent. of the whole, and about 6 per cent. of those who had been 
married. Of the 18 widowers 2 only could state positively that they 
had lost their wives by consumption and one of these wives had been 
dead thirteen years; 6 of them had lost near relatives by consump- 
tion (father, mother, brother, or sister) giving a presumption in 
favor of hereditary predisposition, and in 10 no precise information 
could be obtained. Of the 434 females, 199 were married, 206 were 
single, and 29 were widows; the widows being about 7 per cent. of 
the whole, and about 15 per cent. of those who had been married. 
Of the 29 widows, 5 only were able to state positively that their 
husbands had died of consumption, 1 lost her husband in a ‘fit,’ 6 
had lost near relatives by phthisis, and 17 could give no precise 
information. 

Yeo also quotes statistics of J. P. Barlett who found that among 
94 males in the hospital with phthisis, 53 were married, 37 were 
single, and 4 were widowers; of these 4, 2 had lost their wives by 
consumption. Of the 53 whose wives were alive, all the wives, 
except 2 were quite healthy. Of the 83 females who were then in 
the hospital with consumption, 62 were single, 15 married, and 6 
widows; of the 6 widows 3 had lost their husbands by consumption; 
in 2 of the 3 there was marked hereditary predisposition; and in 
1 there was none; in the remaining cases the husbands were healthy. 

“Taking these figures for what they are worth,” concludes Yeo, 
“it seems certain that the communication of consumption from wife 
to husband, even among the class in which the conditions of life 
favor to the utmost the communication of contagious disease, is 
very rare; while it would seem that communication (assuming for 
the sake of argument, the disease was really communicated) from 
husband to wife is more frequent.” 

More recent investigations appear to bear out Yeo’s conclusion. 
Thus of 159 couples in which one of the partners was tuberculous, 
Brehmer found that in 19 or 12 per cent. both suffered from the 
same disease. Haupt" found in 417 cases 22, or 5.2 per cent., in 
which both partners were affected with phthisis, which is not above 
the normal number expected in the average population irrespective 
of excessive exposure. Only Cornet found among 594 couples 
that in 23 per cent. of cases both partners were tuberculous which 
is double that found by Brehmer and he explains the disparity by 
the fact that his patients were hospital cases, 7. e., of the poorer 
starta of population while those of Brehmer and Haupt were well- 
to-do private patients. 


13 Therapie der Chron. Lungenschwindsucht, Berlin, 1885 
4 Deutsch. med. Ztschr., 1890, p. 340. 
'® Tuberculosis, American edition, 1904, p. 265. 
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There are other statistics available on this subject. Ch. Mongour"® 
found among 440 married couples in which one of the consorts was 
sick with phthisis, there were 16 in which the partner was also 
affected, 7. e., 4 per cent. W. Thom!" found among 402 married 
couples only 12, or 3 per cent., in which the partners had in all 
probabilities contracted the disease from their consorts. Meissen 
found probable infection in 5 per cent. of married tuberculous 
patients. Jacob and Pannwitz,'* in a collective investigation in 
several German sanatoriums admitting patients from all classes 
of society, that in 8.5 per cent. conjugal phthisis could be found. 

An excellent statistical work on this subject was published by 
Wilhelm Weinberg,'® who found that among 1426 husbands of 
tuberculous wives 118, or 8.3 per cent. died from this disease; 
among 2506 wives of tuberculous husbands 112, or 4.5 per cent., 
succumbed to this disease. Among a total of 3932 consorts of tuber- 
culous persons, 230, or 5.9 per cent., died from tuberculosis. He 
thus finds that the mortality from phthisis among those who are 
married to consumptives, is about double that observed in the 
general population. Taking the elements of age, sex, etc., into 
consideration he found that among these 3932 individuals only 2.7 
per cent. are expected to succumb to tuberculosis and not 5.9 per 
cent., as was actually the case. He concludes, therefore, that 
marriage with tuberculous individuals though not as risky as is 
generally supposed, yet it is not always harmless. Though he 
emphasizes that his material shows that not all the tuberculosis 
thus acquired is due to direct infection from the consort; hardly 
one-third can be attributed to this cause. 

Frier?’ adopted a statistical method similar to that of Weinberg, 
and found that cancer shows the same double ratio of mortality 
when its incidence among married couples is calculated according 
to the theory of probability. After the death of the patients the 
number of the consorts who succumb to cancer is three times as 
large during the first year; twice as large during the first five years, 
etc. Thus the theory of probabilities, as worked out mathematically, 
yields the same results in cancer as in tuberculosis, which is 
apparently a confirmation of Pearson’s theory of assortative mating 
spoken of elsewhere in this paper. 

Riffel investigated for 200 years backward the demography of a 
German village with 1200 population. C. Kirchner calculated 
from his figures that there were 110 tuberculous families among a 
total of 716, 7. e., 15.36 per cent. From these figures it would appear 


16 Recherches statistiques sur la contagiosité de la tuberculose pulmonaire, Congr. 
internat. de la tuberculose, Paris, 1905, i, 413. 

17 Beitr. zur Frage d. Tuberkulose-ansteckung unter Eheleuten, Ztschrft. f. Tuberk., 
1905, vii, 12. 
18 Enstehung und Bekimpfung der Lungentuberkulose, Berlin, 1904. 
'* Lungenschwindsuch beider Ehegatten, Beitr. z. Klin. d. Tuberk., 1906, v, 365. 
2” Quoted from F. Martius, Handbuch der Tuberkulose, Leipzig, 1914, i, 404. 
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that the wife is more likely to contract the disease from her husband 
than the reverse which is in agreement with Yeo’s and Weber's 
observations mentioned above. On the other hand Jacob and 
Pannwitz found that in 142 cases in which the husband was tuber- 
culous before marriage, 133 of the wives remained in good health, 
and in 24 cases in which the wife was tuberculous before marriage 
the husband became phthisical in 9 cases. Our figures show that 
the wife is not excessively liable to contract phthisis because of 
living with a phthisical husband. 

Excellent studies of the risk of infection with tubercle within the 
family were made by Charles Goring?! and Pope, Pearson, and 
Elderton.” They calculated the data in the records of the Eugenic 
Laboratory in England and studied the “degree of resemblance,” 
in this case referring to the presence or absence of tuberculosis in 
both members of the compared pair, between husband and wife. 
Inasmuch as their methods of treating statistical figures are above 
reproach, their results are very interesting and instructive. ‘The 
net results of their studies were that “there is a much lower ‘re- 
semblance’ between husband and wife in the matter of tuberculosis 
than between parent and child, say from 0.25 to 0.30, and yet the 
intimacy of husband and wife is in most cases a closer one.” “The 
first relation,’ concludes Karl Pearson, “is precisely that which we 
find for other characters where the relationship is due to heredity; 
the second relation is precisely that which we find for other marital 
resemblances, say insanity. It is therefore difficult to believe it to 
be due to infection.” From extensive and carefully collated statistics 
Pearson found that as we go downward in the social scale the 
chances that a tuberculous husband will have a tuberculous wife 
diminish. This is, however, observed in most other traits of the 

partners, and has been attributed to sexual selection, or “assortative 
mating,’ as Pearson terms it. He found that husband and wife 
resemble each other in the psychical as well asthe physical characters. 
Common environment can hardly give husband and wife the same 
eye color, nor the same stature, nor length of cubit—these were 
determined before marriage. Inasmuch as this selection is largely an 
intellectual one and has no existence among the poor, it is most 
prominently observed among the well-to-do and intellectual classes. 
In other words, Pearson found that phthisical stock is attracted to and 
mates with phthisical stock. Paul Rémer,™ discussing this problem 
| from another angle, arrives at practically the same conclusion. 
The rarity of marital phthisis has been one of the most important 
stumbling blocks in the teachings of the transmissibility of tuber- 
culosis. We have already mentioned that it was at one time brought 


21.On the Inheritance of the Diatheses of Phthisis and Insanity, London, 1909. 
22 A Second Study of Pulmonary Tuberculosis; Marital Infection, London, 1909. 
23 Tuberculosis, Heredity and Environment, London, 1912. 
4 Beitr. z. Klin. d. Tuberk., 1910, xvii, 383; 1912, xxii, 301. 
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forward as a strong argument against the infectiousness of this 
disease, and Karl Pearson, in fact, at present maintains that 
phthisis is hereditary and not at all transmissible. Cornet,” finding 
that the rarity of conjugal phthisis contradicts his view of infection, 
argues that “it is incorrect to regard negative instances in the light 
of evidence against the contagious character of the disease. The 
error is the result of an exaggerated estimate of the intimacy of the 
marital relation.” In his opinion the wife, and especially the 
husband, is apt to be kept away from home as much as two-thirds 
of the day, and that often man and wife meet each other only at 
night, and even then they frequently occupy separate rooms through 
disinclination, impotence, age, occupation, or other causes. This, 
of course, is a wrong view to take especially by one who, like Cornet, 
is convinced that infection takes place easily in the factory or mill, 
where fellow workers hardly ever come very near each other, not to 
speak of breathing closely one near the other, or kissing each other. 

The vast majority of the tuberculous patients reported in this 
paper have not had separate rooms to sleep in; nay, many slept in 
the same bed with their partners, and children were born to them 
during the active, 7. e., infectious stages of the disease. Yet the 
percentage of phthisis in both consorts was only 2.5. Of the 51 
widows who lost their husbands through tuberculosis from one to 
twenty years before this investigation was made, only one showed 
symptoms and signs suggestive of phthisis. 

Our figures are in agreement with those recently published by 
Ludwig Levy. He investigated 317 married couples who lived in 
poverty and want; 34 per cent. shared the bed, and a large pro- 
portion were dependents. After an analysis of his figures he finds 
that only in 2.8 per cent. was there probable marital infection. He 
concludes that marital infection is extremely rare, though it is 
possible, especially among the poorer strata of population. 

The rarity of marital phthisis, despite the exposure, is at present 
explained more satisfactorily than it was formerly by those who saw 
in it a proof of the non-communicability of the disease, or lack of 
opportunities to convey the virus, as Cornet stated. Autopsy 
findings, as well as the tuberculin test, have shown conclusively 
that nearly all, or at least 95 per cent. of civilized humanity are in- 
fected with tubercle bacilli before reaching adolescence. This is 
a fact which is no longer questioned by those informed on the recent 
researches on this subject. The fact that tuberculous infection is 
not in all cases followed by disease of the lungs or other organs is 
also well established. But it is not generally known that experi- 
mental as well as clinical evidence combine to prove that one infec- 
tion with tubercle bacilli renders the body immune against renewed 

*% Tuberculosis, American edition, 1904, p. 265. 


°6 Statistisches tiber Tuberkulose der Ehegatten, Beitr. z. Klin. d. Tuberk., 1914, 
xxxii, 147. 
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infection with the same virus, just as one attack of typhoid, measles, 
scarlet fever, syphilis, ete., immunizes against these diseases. 

It is thus clear that inasmuch as the healthy consorts of tuber- 
culous individuals have already been infected during childhood, 
they cannot be reinfected by their tuberculous husbands or wives. 
That they do not develop phthisis is another matter. In adults 
individual predisposition apparently counts for more than cohabita- 
tion with a consumptive consort. Considering that in human 
tuberculosis, especially in adults, the consumptive is the main 
source of infection, it is clear that if the wife of a tuberculous husband 
or the husband of a tuberculous wife, is close to or intimate with her 
husband, especially sleeping in the same bed, infection should take 
place, unless the unaffected partner possesses some immunity. 
We find, in fact, that gonorrhea is transmitted from husband to 
wife, or the reverse, in a much higher percentage than from 2.5 to 
12 which have been found in phthisis. The same is true of syphilis, 
unless the apparently healthy partner has been immunized by a 
previous infection. 

There is another class of adults who are greatly exposed to tuber- 
culosis, yet escape the disease in a remarkable manner, thus con- 
firming our findings among married people. I refer to the hospital 
staffs in sanatoriums and hospitals for consumptives. As was 
shown in another place by the writer,?’ it is extremely rare that 
physicians, even laryngologists who are very frequently coughed 
at by tuberculous patients while doing laryngoscopic work, nurses, 
attendants, etc., should develop phthisis because of association 
with sources of infection—tuberculous human beings. 

On the other hand we have clinical evidence to the effect that 
when a non-immunized adult person is brought into contact with 
tubercle bacilli, or with a person who has tuberculosis, he is soon 
infected with a very severe form of the disease. This is observed 
when primitive peoples, like the inhabitants of central Africa, Asia, 
etc., come in contact with civilized human beings, which is equiva- 
lent to tuberculized people in the vast majority of cases, they are 
soon infected with tuberculosis. It has also been observed that 
when some of these primitive people are brought to large cities in 
Europe or America they soon contract tuberculosis and succumb to 
the disease. In fact, the infection being primary in the adult, it 
almost invariably produces an acute and fatal form of tuberculosis, 
as is the case with infants among civilized peoples. 

It is different with city dwellers in Europe and America. I have 
observed that in many cases soon after the death of her husband, the 
widow who nursed him and underwent great privations, often 
presents vague symptoms and signs of tuberculosis—she is anemic, 
debilitated, coughs, and at times expectorates sputum containing 


27 Fishberg, Am. Med., 1915, xxi, 607 
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tubercle bacilli. But within a few months she recuperates; the 
cough ceases, she gains in we'ght and in general health, so that the 
original diagnosis of tuberculosis is rendered doubtful. Such cases 
can be observed in any tuberculosis clinics or sanatorium. It is 
only necessary to note the fact that in the municipal sanatoriums 
and hospitals for consumptives it is exceedingly rare to find as 
patients simultaneously or consecutively both husband and wife. 
Even after the affected consort succumbs to the disease, and the 
other consort is treated at the clinic for some time for symptoms 
suggestive of phthisis, which is not rare, the patients does not need 
admission to the institution. In fact he or she soon recuperates, 
and is no more in need of medical treatment. 

While examining dependent consumptives in Germany, Levy® 
also found similar conditions. It appears that while previous 
tuberculous infection immunizes an individual against mild re- 
infections, it occasionally fails when opportunities for massive 
infection are presented. The superinfection is, however, in these 
cases only superficial, and the body rids itself of the bacilli soon 
after the source of repeated superinfections is removed by death or 
isolation in an institution of the affected consort. 

R&ésumME. The simultaneous or consecutive occurrence of phthisis 
in husband and wife is extremely rare. In an examination of 170 
married couples in which one of the consorts was tuberculous, and 
who lived under conditions favoring the transmission of the disease 
in poverty and want and under deleterious hygienic and sanitary 
surroundings, only 5, or 2.9 per cent., were found in which both the 
husband and wife were affected with the disease. 

Many cases in which both the husband and wife are affected 
with tuberculosis are met with if carefully looked for. But relatively 
their number is small, and they appear to be coincidences analogous 
to cases of conjugal diabetes or cancer (cancer &@ deux), of which 
there are many cases to be found in medical literature. If direct 
transmission of tuberculous disease from husband to wife, or f om 
wife to husband, was a frequent occurrence, we would meet with 
conjugal phthisis as often as we meet with gonorrhea, syphilis, 
scabies, etc., in both consorts. When it is as rare as conjugal 
diabetes or cancer, we are justified in concluding that the relatively 
few cases encountered are mere coincidences. In fact, marital 
phthisis appears to be less frequent than would be expected con- 
sidering the great frequency of tuberculosis in the general popula- 
tion, especially in the dependent c'asses. 

The rarity of conjugal phthisis cannot be considered as a proof 
against uncontrovertibly proved transmissibility of tuberculosis 
from the sick to the healthy. It is clearly explained by the facts 
ascertained recently while making autopsies on persons who suc- 


28 Loc. cit. 
VOL. 153, No. 3.—MaARCcH, 1917. 
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cumb to non-tuberculous diseases, and while applying the tuberculin 
test to apparently healthy individuals. These tests have shown 
conclusively that practically every person living in a large city has 
been infected with tubercle bacilli during his or her childhood, 
though not everyone has become sick with the disease as a result of 
this infection. It has also been found that tuberculous infection 
immunizes the individual against exogenic reinfection or super 
infection with the same virus. For these reasons the unaffected 
consort of a phthisical person, having been infected with tubercle 
bacilli during childhood, cannot be reinfected through intimate 
contact with a phthisical partner. Whether the unaffected consort 
shall develop phthisis depends on entirely other factors. 

The bearings of these findings on our practical application of 
prophylactic measures in tuberculosis are clear. 


THE STATUS OF DIPHTHEROIDS WITH SPECIAL REFERENCE 
TO HODGKIN’S DISEASE. 


By W. F. Cunntnauam, M.D., 


NEW YORK. 


(From the Pathological Laboratory, Roosevelt Hospital, New York, 1914-1916.) 


Ar the present time Hodgkin’s disease is quite generally believed 
to be a specific infection, bacterial or protozoan in origin, but for 
many years it was a debated question whether it was a malignant 
new growth or a peculiar form of tuberculosis. 

In 1884, Weigert! demonstrated in glands of this condition organ- 
isms resembling the bacillus of tuberculosis, and in 1898 Steenberg? 
published his extensive monograph, treating Hodgkin’s disease as 
a form of tuberculosis. At this time undoubtedly many cases of 
tuberculosis, lymphosarcoma, and peculiar hyperplasias were de- 
scribed under this heading, for Sternberg wrote “that many cases 
of so-called Hodgkin’s disease, in which by animal experimentation 
lymphosarcoma had been ruled out, would be of this tuberculous 
type.”” This was based on the finding of tubercle bacilli or their 
results in glands or in some other part of the body in 15 cases with 
autopsy. Partly confirming this, Reed,’ in 1902, injected three 
animals with gland emulsions; one became tuberculous and the 
other two showed negative findings. Sternberg,‘ in 1905, realized 
this dual pathology as coincidental. Why these two conditions 


1 Quoted, Fabian: Centralbl. f. allg. Path. u. Path. Anat., 191i, xxii, 145. 

2 Ztschr., f. Heilkunde, 1898, Bd. xx. 

8’ Johns Hopkins Hosp. Rep., 1902. 

4 Path. d. Primirerkrankungen d. Lymphat. u. Himatopoetischen Apparates, 1905. 
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were so commonly associated at that time is unexplained, for none 
of the late reports show this complex. In not one of the glands of 
a series just reported by the author® is the picture suggestive of 
tuberculosis. 

Among the early researches on the bacteriology of Hodgkin's 
disease in this country were those of White and Proscher.*7* These 
writers separately and in collaboration demonstrated spirochetes 
in large numbers in 4 cases of Hodgkin’s disease, in 1 case of 
leukemia, and in 1 of lymphosarcoma. In this latter case a gland 
emulsion injected into a guinea-pig, caused in two months, at the 
site of innoculation an ulcer, with enlarged glands in the groin. 
Spirochetes were demonstrated in large numbers in both these 
lesions. Staphylococci and streptococci may give rise to a picture 
simulating Hodgkin’s disease histologically, either by direct infec- 
tion or as an irritative reaction. 

Jacobstal,’ in 1908, found in one case a granular rod not differen- 
tiated from the tubercle bacillus. This was injected into a guinea-pig 
and caused a transitory lymph-gland enlargement. In 1910 Friinkel 
and Much" reported 10 cases of Hodgkin's disease definitely non- 
tuberculous, in 9 of which they found by the antiformin treatment 
of glands, a granular rod non-acid fast. The demonstration was 
made by Much’s modification of Gram’s stain. In 5 cases of 
lymphatic leukemia, by the same method, they found a similar 
organism. Friinkel'' in a later communication said these rods were 
very scanty, sometimes a three days’ search being necessary to find 
them in tissue. Bunting in his cultural work refers to this point. 
Hirschfeld,’? Rosenfeld,'® Dietrich,* Simonds," and Luce’ have 
each reported the finding of granular rods in malignant lymphoma 
in sections, and by the antiformin method. Sticker and Lowen- 
stein” have implanted this tissue in pigs and obtained granulomata 
with and without tubercle bacilli. . 

Negri and Mieremet,"* in 1913, published the morphological and 
cultural characteristics of a diphtheroid organism similar to that 
described by Friinkel and Much, obtained from the glands of 
malignant granuloma. In tissue it appeared as a Gram-positive 
non-acid-fast granular rod 1.3 x 0.8 m., with rounded ends and 
central constriction. Cultivation on such media as Bordet, Loeffler, 
and glycerin-phosphate-potato-agar gave the following forms: 

1. Short plump rods, 1 x 0.75 m., with many coccoid forms. 


2. Small slender rods, 1.5 to 2 x 0.75 m. 


Cunningham: Am. Jour. Sc., 1915, cl, S68. 

6 Jour. Am. Med. Assn., August 13, 1907, xlix. 

7 Thid. Ibid., p. 1115. 
® Miinchen. med. Wehnschr., 1910, xiii, No. 1035 ' Thid., p. 6S5 
Thid., 1911, Part I, lviii, 1266. 

Folia Haemat., 1910, Part I, x, 67. 
'8 Berl. klin. Wehnschr., 1911, xlviii, 2196 
4 Folia Haemat., 1912, xiii, 43. 
Miinchen. med. Wehnschr., lviii, Part I, 1266 ® Tbid. 


17 Centralbl. f. Bact., xv, 267. 8 Thid., 1913, Ixviii, 292. 
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3. Small rods 2 to 3 m. long with pale granules. These pre- 
dominated on old Loeffler media. 

4. Granular rods, 5 to7 m. long and 0.75 to 1.5 m. wide. 

5. Involution forms. 

In large doses these organisms were non-pathogenic to guinea- 
pigs and caused only a transitory lymph-gland enlargement in the 
ape (probably irritative hyperplasia). These writers gave it the 
name corynebacterium granulomatosis maligni. 

Bunting and Yates,” in 1913, in a preliminary contribution, 
reported a pure culture of a Gram-positive, non-acid-fast, pleo- 
morphic diphtheroid organism isolated from 4 cases. li later 
works” *! 225 complete details of the morphological and cultural 
characteristics and animal innoculation were described. The 
organism grew well on Dorset’s egg media and glycerin-phosphate- 
agar incubated for about ten days. Old cultures were transformed 
into a distinct coccus from which the original bacillus was again ob- 
tained on favorable media. This point has been considered by them 
as quite diagnostic of the Corynebacterium granulomatosis maligni. 
They have obtained it from all active cases. It is non-pathogenic 
to guinea-pigs and white rats, and at first did not take hold of the 
ape well, causing only transitory lymph-gland enlargement. They 
obtained a more virulent strain which caused the death of an ape 
in ten weeks, and from which the organism was recovered. Three 
other animals after repeated injections developed regional lymph- 
gland enlargement. The pathology of these glands resembled 
Hodgkin’s disease in that there was a pronounced endothelial 
reaction, fibrosis, and sprinkling of eosinophiles, but there was also 
an extensive necrosis. These writers believe this picture corre- 
sponds to the early histology of Hodgkin’s disease, the necrosis 
depending upon the virulence of the organism. According to the 
writer’s experience this is not the picture early or late, and is not 
seen in the acutely toxic cases. In human histology necrosis is 
seen, but is rare and occurs only in small isolated foci. 

In the literature there is considerable evidence advanced that 
the Corynebacterium granulomatosis maligni is the established cause 
of Hodgkin’s disease. There is little if any literature describing 
these organisms as an accidental factor or as contaminations in the 
cultural work on Hodgkin’s disease. The work I have done was 
an attempt to confirm the findings of others, and in connection with 
a study of all the cases that have been at the hospital in the last 
five years, hoping that something might be accomplished by the use 
of vaccines. Shortly after the onset of these observations a lymph 
gland was excised which appeared in the gross like Hodgkin’s disease. 
A diphtheroid organism was isolated from this gland which proved 


1? Arch. Int. Med., 1913, xv, 236. 
20 Jour. Am. Med. Assn., 1913, Ixi, 1803. 21 [bid., 1914, Ixii, 516. 
2 Johns Hopkins Hosp. Bull., 1914, xxv, 173. 23 [bid., p. 177. 
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on section to be tuberculous. Several other glands were cultivated, 
with the results enumerated below. 

The work of Harris and Wade* has shown that the diphtheroids 
are widely disseminated and that many diseases were ascribed to 
these until the specific cause had later been found. Positive cul- 
tures to be of value should have control especially in the cultivation 
of tissues when the chance of contamination is great. The results 
of my own observations seem to confirm this. Glands that are 
not properly cared for may easily be contaminated and harbor the 
organism which “takes a three days’ search to find” to recall the 
quotation of Frankel and the reference of Bunting. 

If Hodgkin’s disease has been produced in the ape with certain 
cultures then there could be little doubt about the corynebacterium. 
Necrosis is uncommon in Hodgkin’s disease and I dare say never 
the predominating picture; if such occurs other organisms must 
be associated. Necrosis is seen in the pyogenic infections, syphilis, 
tuberculosis, and neoplasms. There is also a reaction in lymph 
glands due to some type of irritation, showing itself as a pronounced 
endothelioid hyperplasia, in which the diagnosis without full clinical 
history is difficult. We know from the work of Blumer* that glands 
of status lymphaticus (bacterial-free?) injected into guinea-pigs 
will cause lymphatic necrosis, and from the work of Woltman™ 
similar effects from foreign sera, etc., may be obtained. In this 
connection, however, we might say that emulsions of any tissue, 
bacterial-free, could cause such change a sort of anaphylactic 
reaction. We cannot say, however, that such reactions are not 
the results of action of the products of bacteria. Herein lies the 
etiology of the so-called irritative hyperplasia of lymph glands. 

The following grouping is made purely on the grounds of technic in 
the cultivation. In the first group, glands removed in the operating 
room were brought to the laboratory in a sterile towel. Here after 
hastily boiling up the instruments used in gross pathological work 
some of the glands were mashed, others squeezed and planted on 
tubes of egg, glycerin-potato-agar and Loeffler. The result of this 
group is as follows: 

Group I. Case J. (A) Caseous tuberculous glands. Cultures 
were made on blood-agar slants. At the end of forty-eight hours 
slight cloudiness was noted about the tissue and Gram’s stain showed 
a plump bipolar rod with body of organism staining pink. Colonies 
were very small and tenacious. With Gabbet’s stain the polar 
bodies were more resistant to acid. The organism remained as a 
bacillus throughout twelve days’ observation. 

(B) Glands from the opposite side of the neck two weeks later. 
In four days from glucose-agar slants a large and small Gram- 


4 Jour. Exper. Med., 1915, xxi, 493. 
2» Quoting Flexner, Johns Hopkins Hosp. Bull., 1903, xiv, 275. 
*6 Jour. Exper. Med., 1905, vii, 119. 
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positive bacillus and coccus were isolated. Transplants gave a 
good growth of a Gram-positive pleomorphic rod. On Loeffler 
forms appeared more slender. Morphologically it is different from 
that isolated from the opposite side of the neck. 

Case II, Caseous tuberculous glands. Cultures made on glucose 
serum agar and blood agar. In six days from serum-glucose-agar 
a short Gram-positive rod, bipolar, was isolated. Many coccoid 
forms were seen. Cultures eleven days old presented many clubbed 
forms. The younger cultures were similar to IA, but the older 
cultures showed many involution forms. One tube remained 
sterile. 

Case ITT. Tuberculous lymph gland. Cultures made on ascitic 
glucose agar. ‘Two tubes gave a pure culture of Staphylococcus 
albus and one tube a mixed culture of a short Gram-positive bacil- 
lus and coccus. It was impossible to isolate the bacillus, but the 
few seen showed no pleomorphicity. 

Case IV. Subleukemic lymphadenosis. Clinically and patho- 
logically this was a very interesting case, but far from a typical 
Hodgkin’s.” A gland was removed from the axilla and cultivated 
by Dr. Warren. A Gram-positive pleomorphic rod was isolated 
which became coccoid. It was transformed into a bacillus and recog- 
nized by Bunting as a typical Bacillus hodgkini. Some of the 
other organisms isolated are very similar to this strain and have the 
same tendency to become coccoid, and these from glands definitely 
tuberculous. 

Case V. Hodgkin’s disease. Five tubes were innoculated and 
three gave a large Gram-positive coccus. 

(a) Eggtube. Diphtheroid bacillus arranged in parallels, Gram- 
positive with body staining pink. It appeared first as a short 
bacillus but with subsequent cultivation on Loeffler the forms 
appeared longer and more slender. It remained as a_ bacillus 
throughout three weeks’ observation. The young transplants 
appear very short, with rounded ends, and became distinctly 
pleomorphic. 

(b) Glycerin-potato-agar. short Gram-positive digastric 
bacillus was obtained. After seventy-two hours many small coccoid 
forms were seen. It later became contaminated. 

Case VI. Large round-cell sarcoma, primary mediastinal. A 
supraclavicular gland was excised for diagnosis and cultivated on 
glycerin-potato-agar and egg media. From one tube was obtained 
a short Gram-positive bipolar rod with central constriction and 
from another a Gram-positive coccobacillus. On Loeffler the pleo- 
morphicity of the former was better made out and the forms were 
more slender. After several days’ growth many cocci and coceoid 
forms were seen. Several other tuberculous glands were cultivated 
and a large coccus was obtained. 


27 Warren: Proc. New York Path. Soc., 1915, xv, No. 142. 
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While this work was in progress approximately 225 cultures were 

made in the wards, operating room, and laboratory, and diphtheroids 
were isolated several times. None, however, came from the opera- 
ing-room cultures. One was from a culture taken from the heart's 
blood in the morgue. Dr. Warren called attention to the fact that 
there had been several periods at the hospital when diphtheroids 
were frequent contaminators in blood cultures. One of these 
periods followed shortly and several cultures after four to five days 
presented diphtheroids in the broth. We felt that our technic 
could be improved, so subsequent cultures were made in the Syms 
operating room carrying out aseptic technic to the minutest detail, 
with the following results: 

Group II. Two cases of Hodgkin’s disease, one cervical the other 
axillary; both showed rapid enlargement in the past few months. 
Glands from both these cases were cultivated on several tubes of 
egg and glycerin-potato-agar and remained sterile at the end of 
two months. 

Four cases of tuberculosis: 

(A) Soft caseous gland; all tubes gave a Staphylococcus pyo- 
genes albus. 

(B) Chronic tuberculous lymphadenitis; all tubes sterile at the 
end of month. 

(C) Retroperitoneal gland (tuberculosis of ileum). Pure cul- 
ture of Bacillus coli in two tubes; one tube remained sterile for 
three weeks. 

(D) Endothelioid tuberculosis. Four tubes remained sterile. 
One case of chronic cervical lymphadenitis, unclassified, but with 
a specific history, gave in two tubes a slowly growing streptococcus. 

SUMMARY AND ConcLusions. All these organisms may be placed 
in the diphtheroid group, and only on morphological grounds am | 
able to say that many of them are of different strains. The organ- 
isms which were isolated from glands of Hodgkin’s disease, however, 
are very similar if not identical with those from the tuberculous 
glands. In Case I, cultures from glands on both sides of the neck, 
two weeks apart, gave somewhat different organisms, while that 
described from IA appeared like the organism isolated from Case 
II. In some instances the diphtheroids were primarily associated 
with cocci which later overgrew them. 

It is reasonable to suppose that glands draining such places as the 
mouth, throat, and tonsils should harbor such organisms as are 
commonly found in these portals. With the evidence at hand, 
however, the occurrence of them in the laboratory, in blood cul- 
tures (appearing rather late), in the heart’s blood at the morgue, 
in ascitic fluid, and in a series of gland cultures of questionable 
technic, and not in a series where technic is definitely controlled, 
I am led to believe that we are dealing with organisms whose natural 
habitat is the laboratory. The series is, however, too small to make 
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a positive statement, but I do not believe the organism heretofore 
described bears any relation to the cause of Hodgkin’s disease. 

I wish to acknowledge with thanks the courtesy of the attending 
staff in supplying me with the material and the suggestions and 
coéperation of Dr. Warren. 


SOME PHYSIOLOGICAL EFFECTS OF VARIOUS 
ATMOSPHERIC CONDITIONS.' 


By James ALEXANDER MILLER, A.M., M.D., 
NEW YORK. 


ATMOSPHERIC environment is an interesting and important 
factor in many medical problems in which no group of physicians 
is more directly interested than are the members of the American 
Climatological and Clinical Association, and, moreover, no one 
in this country has contributed more than they to the advancement 
of this phase of medical knowledge. 

It is for this reason and also as a result of my own recent experi- 
ence for three years in the work of the New York State Commission 
on Ventilation that this topic has been chosen for presentation on 
this occasion. 

It is my purpose to approach the subject more from the physio- 
logical point of view in the hope that by a consideration of certain 
fundamental principles a clearer vision may be afforded of the 
problems involved in the effect which atmospheric conditions 
exert upon the comfort and efficiency of mankind as well as of the 
role they may play in the causation, prevention, and treatment 
of disease. 

The respiratory functions of air focussed the attention of physiol- 
ogists for generations, in fact, until very recent years. Conse- 
quently its effect upon the human body was interpreted solely in 
respiratory terms and rules of hygiene were formulated upon this 
basis. Withindoors inadequate ventilation was gauged in terms of 
deficient oxygen or of excess of carbon dioxide, or later of the pres- 
ence of certain volatile poisons in the air that was breathed. Out- 
doors the general effect in health and disease produced by variations 
in climate or of its temporary representative, the weather, was also 
ascribed solely to their influence upon the air we breathe. ‘To the 
truthful part of this hypothesis we all pay fitting tribute in the joy 
of the full deep breath upon a fine, crisp morning. 

Under the lead of Pettenkofer? the CO, content of the air was for 


1 President’s address at the meeting of the American Climatological and Clinical 
Association, Washington, May 9 to 11, 1916. 
2 Liebig’s Annalen, 1862-1863, Suppl., ii, 1. 
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many years taken as the indicator of hygienic fitness until Hal- 
dane’ showed that the alveolar CO, content of the air does not vary 
even when it is largely in excess of the atmospheric air, and he and 
others have demonstrated the lack of discomfort or other symptoms 
until the percentage of CO, reaches a point many times in excess 
of the range of possibility under any but experimental conditions. 
The same may be said of the effect of diminution of oxygen within 
any ordinary or probable limits. 

In 1887 the researches of Brown-Séquard’ claiming the existence 
of volatile organic poisons in expired air and explaining the symp- 
toms of exposure to vitiated air upon this basis claimed wide atten- 
tion. Although very recently Rosenau and Amoss?® have reported 
the presence in expired air of substances which cause an anaphy- 
lactic reaction in animals no other observers have been able to cor- 
roborate the results or conclusions of Brown-Séquard. 

Other substances in the air, such as dust, bacteria, and odors, 
are recognized as playing a part in its hygienic properties, but 
recent investigations appear to demonstrate that under ordinary 
conditions they are not factors of sufficient importance to materially 
affect health. 

In general it may be accepted that the chemical or bacterial 
content of the air within any likely degree of variation is not of 
material moment either hygienically or physiologically. 

The retention of CO, determinations as a gauge of the amount of 
air change in indoor conditions is the only remnant of the era of 
chemical standards for determining the hygienic condition of the 
air, and this gauge so used has no reference to the CO, content 
itself as an important physiological factor. 

Researches of the last decade have all led to the appreciation 
of the physical as opposed to the chemical features of the air as the 
important physiological factors. It is the reaction of the body 
to its environment through the skin surface rather than through 
the respiratory organs which is now recognized as of fundamental 
physiological importance. This may be expressed as the ventilat- 
ing function of the skin, and the problems involved are largely those 
of the satisfactory heat regulation of the body. 

Hermans’ in 1883 was the first to call attention to this important 
fact, but it was brilliant experiments of Paul’ in Flugge’s laboratory 
in 1905 that first riveted the attention of the scientific world upon 
this aspect of the problem. In cabinet experiments he adequately 
explained all of the symptoms caused by vitiated atmosphere in 
terms of temperature, humidity, and air movement. Since then 


3 Haldane, Jour. Path. and Bacteriol., 1893, I, 168, 318. 
4 Compt. rend. Soc. de biol., 1887, s. 8, lv, 814. 

5 Jour. Med. Research, 1911, xxv, 35. 

6 Arch. f. Hyg., 1883, i, 5. 

? Ztschr. f. Hyg. u. Infectious-krankh., 1905, v, 405. 


| 


414 MILLER: EFFECTS OF ATMOSPHERIC CONDITIONS 


his results have been amply confirmed, notably by Rubner,* Flugge,’ 
Haldane’, Leonard Hill." 

Adequate heat regulation of the body depends largely upon the 
capacity for proper heat elimination, which is accomplished in three 
principal ways, which vary in their relative importance according 
to the varying external conditions. 

1. Evaporation of water from lung and skin surfaces. 

2. Direct conduction by contact with a cooler medium. 

3. Direct radiation to a cooler distant surface. 

1. Evaporation. This takes place continuously from lung sur- 
faces, to a greater or less extent from skin surfaces. Its rate depends 
upon (a) air temperature, (b) humidity, and (¢) velocity of air 
movement. 

Temperature and air movement are of primary importance in 
skin evaporation and of only minor importance for the lungs. 
Humidity affects both kinds of evaporation, but in the skin it is 
the relative humidity which is of primary importance while in the 
lungs it is the actual amount of moisture that determines the rate 
of evaporation. 

2. Dirrecr Conpuction. In contact with the surrounding 
air the rate of heat elimination from the skin by conduction depends 
upon the following properties of the air: (a) temperature, (b) ther- 
mal capacity, (c) thermal conductivity, and (d) velocity of movement. 

The thermal capacity and conductivity depend upon (a) the 
density (pressure), (b) the humidity, and (c) the temperature. 

3. Drrecr Rapration. This is a factor of minor importance, 
but may heed recognition in the association with the other two 
more important conditions. 

Taking, therefore, these more important conditions together, 
that is, evaporation and conduction, we find that the various 
factors reduce themselves finally to four: namely, temperature, 
humidity, barometric pressure, and velocity of air movement. 
The interrelationships of these factors are very complex, so that no 
simple statement of the exact physiological effect of each is possible. 
For example, it is a well-known experience that high temperature 
with low humidity is often more comfortable than lower ones with 
high humidities. Here the effect of humidity upon evaporation is 
the predominating factor. On the other hand, low temperature 
with low humidity may be quite bearable, while a higher tempera- 
ture associated with dampness may be distinctly chilling. Here 
it is the relation of the humidity to direct conduction that pre- 
dominates. 

In the consideration of the concrete physiological problems which 
I now propose the factors of the temperature, humidity, and 


8 Arch. f. Hyg., 1897, xxiv, 1. ® Ztschr. f. Hyg., 1905, xlix, 363. 
10 Jour. Path. and Bacteriol., 1893, i, 168, 318. 
1 Smithsonian Miscellaneous Collections, 1913, lx, No. 23. 
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movement of the air will be those mainly considered as the additional 
factor of barometric pressure will lead us a little too far afield. 

Errect upon Comrorr. Analysis of much that has been said 
and written of the physical effects of air conditions, both within- 
doors and outdoors, reveals the fact that the opinions expressed are 
very largely based upon sensation of comfort or discomfort, these are 
nothing more or less than personal impressions and lack scientific 
definiteness. 

In extreme conditions of heat, humidity, and air stagnation 
there of course results certain definite symptoms, easily recog- 
nizable, and, within certain limits, common to all animal life. A 
sense of oppression, headache, dizziness, faintness, and nausea are 
symptoms with which we are all familiar. The fundamental 
experiments of Paul and others already cited were based upon the 
causation and relief of such symptoms under varying atmospheric 
conditions of a physical nature. Such effects are not debatable. 
When, however, we consider the less extreme conditions the situa- 
tion is different. There are no definite concrete symptoms, and 
impressions are very variable. 

Haldane," who has done some of the most exact work in this 
field, concludes, from numerous experiments, that the combination 
of temperature and humidity records, as shown by the wet bulb 
thermometer, is the only reliable index, and places the maximum 
comfort for men at 68 wet bulb while actual symptoms occur at 
78 wet bulb. 

Professor Afflick" in studies of gymnasium ventilation found that 
55° to 63° F. dry was never uncomfortable, but that when humidity 
was considered the individual variations were so great that definite 
conclusions were not possible. He found that opinions of comfort 
varied all the way from 29 per cent. to 77 per cent. relative humidity. 

Hickor™ also in studies of gymnasium ventilation found very 
great variation, but concluded that 58° to 64° (dry bulb) is the best 
for gymnasium comfort and that variations between 22 per cent. 
and 65 per cent. relative humidity had no effect on comfort. 

The New York State Ventilation Commission” found in its 
cabinet experiments that the subjects were somewhat more com- 
fortable at a temperature of 68° F., but the difference experienced 
between this and much lower or much higher temperature was not 
as marked as would have been expected. The same results held 
good in varying degrees of humidity. One interesting finding was 
a decrease of appetite in stagnant air and compared with the free 
admission of fresh air. 

In its schoolroom experiments with recirculated air there was no 
marked difference in the comfort votes of teachers and other obser- 


2 Jour. Hyg., 1905, v, 494. 18 Am. Physical Educ. Review, 1912, xvii 
14 Thesis, Internat. Y. M. C. A. College, Springfield, Mass., 1914. 
‘8 Preliminary Report, Am. Public Health Jour., 1915. 
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vers between these two conditions, which coincides with the observa- 
tions of Bass" in Minneapolis. 

There is a noticable lack of data in the literature as to the comfort 
effects of low temperature combined with varying degrees of humidity 
and air movement. It is generally recognized, however, that this 
is susceptible to personal idiosyncrasies, as many or more than at 
the higher temperatures, and experience in inuring patients to 
cold air, often at first strongly contrary to their sensation of comfort, 
demonstrates how large a role habit plays in this matter. 

Many observers have noted also that feelings of comfort often 
depend upon contrasts. On a cold day a room at 50° F. might seem 
warm and comfortable while in warmer weather the same tempera- 
ture might well be uncomfortably chilly, all of which shows our 
powers of adaptation, but does not increase our confidence in com- 
fort sensation as an index of physical condition. At present, 
however, they constitute the basis of much of our medical opinion 
and clinical advice in these matters. 

Errecr Upon Puysicat Erricrency. Some evidence is at hand 
concerning the effect of high temperature and humidity upon work- 
ing efficiency. Very little exists regarding the similar effects of low 
temperatures and humidities. Haldane” found that when at work, 
subjects were unaffected at 71° to 72° F. dry, or 64° to 65° wet bulb, 
but that actual disabling symptoms occurred at 78° wet bulb or 
above. His observations coincide with others and may be accepted 
as a present standard. 

In the Ventilation Commission experiments it was found that 
body temperature and pulse rate were raised at 86°, but lowered at 
68° and below, and the Crampton index of vasomotor tone was 
lowered by temperatures of 77° and 86°, especially when associated 
with high humidities. Systolic blood-pressure was somewhat 
higher in the lower temperatures. Also 37 per cent. more work 
in dumb-bell lifting was accomplished at 68° with 55 per cent. 
humidity than at temperature of 77° and 86° and somewhat higher 
humidities. In another series 15 per cent. more physical work 
was done at 68 and 50 per cent. than at 75° F. with the same 
humidity. 

These results with only moderately high temperatures are inter- 
esting and of more practical value than the majority of similar 
experimentd in which very high temperatures are employed, show- 
ing, as they do, that degrees of moderate heat which are often 
experienced under ordinary conditions of life are not without measur- 
able physiological effect. 

Efforts to obtain more exact physiological indices of the response 
to temperature than the usual ones employed of body temperature, 


16 Am. Soc. Heat. and Vent. Engineers, 1913, xxix, 328; ibid., 1915, xxi, 109. 
17 Jour. Hyg., 1905, v, 494. 
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pulse rate and blood-pressure, were made. Studies with this end 
in view were made by Professor Frederic S. Lee upon the duration 
of digestion, the alveolar CO, the oxyhemoglobin in the blood, the 
rate of pulse recovery, the size of the dead space in the lung, the 
specific gravity and freezing-point of the urine, and the excretion 
of creatinin, but all failed to show any definite changes as a result 
of various atmospheric conditions. 

One of the most interesting contributions to this general subject 
is Ellsworth Huntington’s'® recent book. In support of his main 
thesis, namely, that conditions of weather and of climate play a 
dominating part in the development of peoples as well as of indi- 
viduals, in those characteristics which go to make up the general 
sum of what we call civilization, this interesting writer makes use 
of carefully controlled observations and statistics upon the working 
efficiency of several large groups of workmen under various con- 
ditions. 

The groups observed in these studies were operators in three 
factories in Connecticut, Bridgeport, New Haven, and New Britain 
respectively, girls in a tobacco factory in Winston-Salem, North 
Carolina; operators in two cotton mills in South Carolina and in 
two others in Georgia; a group of cigarmakers in Jacksonville and 
another in Tampa, Florida, and, lastly, carpenters in Jacksonville, 
Florida. 

From all of these diverse sources he obtains remarkably harmo- 
nious results and reaches conclusions which may be summarized 
as follows: 

1. There exists a regular seasonal variation in physical efficiency 
which in this climate is shown by two maximum waves, one occur- 
ring in the spring, May and early June, and the other in the autumn, 
October and early November, with a corresponding depression in 
midwinter and midsummer. 

2. The main factor in the seasonal variation is temperature. 
The percentage of sunshine and relative humidity are minor factors 
of some, but relatively slight importance. 

3. Extremes of temperature whether high or low are detrimental, 
and there exists an optimum temperature for physical efficiency, 
which Huntington’s statistics shows to be 60° F. 

4. A change of temperature, if not too great, is more stimulating 
to working efficiency than uniformity, and a fall of temperature has 
more effect than a rise. A fall of 4° to 7° F. is everywhere stimu- 
lating. 

5. Efficiency is more marked at the end of a storm and least 
so on very clear days. Each storm with its changing skies, vary- 
ing humidities, and slow rise and rapid fall of temperature is a 
stimulant and raises efficiency. 


18 Civilization and Climate, New Haven, 1915. 
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6. The ideal climate from the stand-point of efficiency is one 
in which the temperature range is between 38° and 65° F., in which 
the humidity is uniformly neither very high nor very low, and in 
which there occur frequent but moderate variations in temperature 
from day to day, interspersed with a considerable number of 
cyclonic storms. 

These opinions which I have thus briefly summarized when sup- 
ported by the data and reasoning which Professor Huntington 
presents, deserve careful thought and critical study at the hands 
of the clinicians and especially of climatologists. 

Errects Erriciency. Of the influence of atmos- 
pheric conditions upon effective mental effort much has been claimed 
from time to time, but little has been proved. 

Lehmann and Pederson" conducted a long series of experiments 
upon school children which included addition and memory tests as 
well as strength tests with the dynometer. They found a seasonal 
variation in both the mental and physical tests very similar to 
those of Huntington, with an optimum temperature for both mental 
and physical efficiency which varied greatly between individuals. 
In general the optimum for mental work was found to be much 
lower than that for muscular exertion. 

Huntington” made careful observations of the relation between 
mental efficiency and weather and seasonal changes, as evidenced 
by the study marks of cadets at West Point and Annapolis over 
several years. He found a seasonal variation of mental efficieney, 
evidenced by two maximum waves each year. These waves occurred 
in March and in November or early December, that is, at seasons 
when the temperature was dictinctly lower than he found to be 
desirable for maximum physical efficiency. 

He concludes that a temperature of about 40° F. is the optimum 
for mental effort. 

Very extensive experimental studies of mental work in various 
atmospheric environments have been made by the New York State 
Ventilation Commission. The results of these are soon to be 
reported by Professor E. L. Thorndike of the commission. In gen- 
eral, however, they showed very little effect that could be demon- 
strated by the most scientific psychological methods of investigation. 
The most striking result was a lack of inclination for mental work 
in high temperature, such as 86° F. with high humidity (80 per 
cent. rel.), but even here this could be overcome by the application 
of some increased incentive to work. 

General experience with outdoor schools leads to the impression 
that conditions there make for increased mental capacity. If this be 
true, as seems likely, it would be a rational explanation to ascribe this 
benefit to the much lower temperatures which obtain in these class 


19 Arch. f. d. ges. Psychol., 1907, x, 1. 20 Loc. cit., p. 77. 
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rooms. With the large number of outdoor schools there now exists 
so much available material for statistical investigation that it is to 
be hoped that some well-conducted and carefully controlled studies 
of this subject will be forthcoming. It would be specially interest- 
ing and instructive to know more of the actual effects of the very 
low temperatures often noted in these classes, for they are far 
below the optimum temperature for mental work suggested by 
Huntington and by Lehmann and Pederson. 

CuinicaL Features. There are many interesting and important 
applications for the physiological problem which we have thus 
briefly considered. At the present time I will attempt to discuss 
only two of the more important of these, namely, “ Ventilation” and 
the “Fresh Air Treatment” of disease. The first concerns us chiefly 
in the conservation of health and the prevention of disease, while 
the latter is a generally accepted and invaluable therapeutic agent. 

If we are to adapt the knowledge obtained from physiological 
research to these practical problems it is evident that the chief 
emphasis is to be placed upon atmospheric temperature. 

Our standards have been largely those of individual comfort 
which we have seen to be susceptible to very considerable variation 
and to depend very largely upon the facility of adaptation to the 
body environment. 

There has been a considerable amount of loose medical thinking 
upon this subject and we are sorely in need of more scientific data 
based upon accurately observed clinical phenomena. Fully as | 
appreciate their shortcomings, I am not entirely in sympathy with 
the popular denunciations of ventilating engineers and their arti- 
ficial systems. 

The fault appears to me to be more one of our standards, for | 
I am convinced that by a rational combination of open windows, 
a good heating plant, and a proper air exhaust system when neces- 
sary that practically any desired condition of indoor air may be 
obtained. The two chief faults appear to be too high temperature 
and too little variation in temperature. 

The results of recent studies all appear to point in this direction, 
and were we able to agree upon new standards embodying the cor- 
rection of these faults there is little doubt of the availability of the 
physical means to carry them out. Any system of ventilation, 
however, whether natural or artificial, stands or falls by the intelli- 
gence with which it is operated, which presupposes a knowledge of 
the desired ends to be obtained. There would seem to be needed, 
therefore, a wider appreciation of the physiological importance of 
cooler and more variable temperatures as the prime factors in proper 
ventilation to which all others, including even humidity, are 
secondary. 

When we turn to the fresh air treatment of disease it would seem 
as though here also we have much to learn from physiological 
studies. If there is advantage to be desired from open air, as it 
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happens to be, it would seem as though there might be still more to 
be gained from skilful modification of these air conditions to meet 
the indications arising in various diseases or in individual cases. 
This would involve not only a more general knowledge of what is 
known of the physiological effects of various atmospheric condi- 
tions, but, what is even more needed, a systematic attempt to 
extend this knowledge by a correlation of the physical, physiological, 
and clinical factors involved. This can come only through close 
study of the reaction of various types of disease to the atmospheric 
environment, and entails the use of accurate records of temperature, 
humidity, barometric pressure, and air movement as a part of 
regular clinical procedure. 

It would seem, for example, that valuable use might be made 
of Huntington’s suggestion of the effects of temperature change when 
the weather does not happen to supply it adequately or that the ill 
effects of certain seasons or weathers might be modified and the good 
effects of others artificially reproduced by the intelligent use of 
means easily at our command. 

The great variation in medical opinion upon these matters demon- 
strates the fact that our clinical knowledge is still imperfect and 
inexact and that standards of procedure in various diseased condi- 
tions must be supplied by careful clinical study and experimentation. 

My suggestion, therefore, is that by breaking up into its com- 
ponent parts the heterogeneous mass of physical and physiological 
factors, now included in the term “Fresh Air Treatment,’”’ and 
studying the effect of each, we may be able to reach a point where 
the proper atmospheric conditions may be intelligently applied to 
the suitable case of disease, and results obtained which would be 
far more satisfactory than at present, both from a clinical and 
scientific point of view. 

I believe that we can confidently look to the members of the 
Climatological and Clinical Association to take the lead in this 
direction. 


OBSERVATIONS UPON A CASE OF EXTREME ACIDOSIS OCCUR- 
RING IN A MAN WITH BILATERAL CYSTIC KIDNEYS. 


By J. H. Means, M.D., 


HENRY P. WALCOTT FELLOW IN CLINICAL MEDICINE, HARVARD UNIVERSITY, 
AND 


O. F. Rogers, Jr. M.D., 


HOUSE PHYSICIAN, MASSACHUSETTS GENERAL HOSPITAL. 


(From the Medical Service of the Massachusetts General Hospital.) 


WE have recently had an opportunity to make observations of 
the various factors of acidosis in a case of bilateral cystic kidneys 
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with terminal uremia and accompanied by extreme dyspnea. These 
findings seemed sufficiently remarkable to us to be worthy of re- 
cording.! 

The clinical history was as follows: 

S. C., male, aged forty-six years; single; colored; bricklayer. Hos- 
pital numbers 207051, 207864, 208858; entered the medical service 
of the hospital February 29, 1916. 

Family History. Unimportant. 

Past History. Typhoid fever eight years ago; gonorrhea three 
times, the last ten years ago. No history of syphilis. 

Habits. Good. No alcohol or tobacco. Bowels always very 
constipated. 

Present Illiness. During the last five years, for about two 
months in the middle of each winter, he has been bothered with 
certain gastro-intestinal symptoms, flatulence, abdominal distress, 
vomiting, anorexia, and loss of weight and strength. With these 
symptoms he has in addition occasionally had some edema of the 
face, hands, and feet and a moderate polyuria. He was sent to 
the hospital from the out-patient department in order that a lumbar 
puncture might be done. In the out-patient department bismuth 
roentgen rays had been taken which showed nothing abnormal save 
a rather active hypertonic stomach and some delay in the passage 
of the bismuth mass in the lower portion of the descending colon. 

Physical Examination was essentially negative. Pulse, tempera- 
ture, and respiration were normal. The blood-pressure was 135 
mms. systolic and 70 mms. diastolic. 

Laboratory Examinations. The urine showed the slightest 
possible trace of albumin; in other respects it was normal. No 
casts were found. The blood: Hemoglobin 80 per cent., white 
count 7200; the smear was not remarkable. The Wassermann 
test was negative. The spinal fluid was clear; there was no excess 
of cells; the gold chloride and Wassermann tests were negative. 

The patient was discharged March 1, 1916. He entered the 
hospital again April 17, 1916, having failed to improve; he came in 
for further study on the advice of his own physician. He remained 
in the medical wards until May 16, and during that time he devel- 
oped and recovered from an unexplained fever of twelve days’ dura- 
tion. 

Physical examination at this second entry showed him much 
emaciated. A systolic murmur was heard over the apex of the heart; 
a mass was felt in the right upper quadrant of the abdomen which 
was thought to be kidney. It was felt by several observers. There 
was no edema. 

The urine was examined repeatedly during this stay in the 
hospital and was always of low specific gravity, sometimes showing 


1 We are indebted to Dr. W. H. Smith for the opportunity to study this case. 
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a slight trace of albumin, sometimes none. No casts were ever 
found. The blood even at the height of his febrile attack showed 
no leukocytosis. 

The blood-pressure was never higher than 135 mms. systolic, 
and at the height of his febrile attack was only 100 mms. 

The renal function (sulphonephenolphthalein excretion) was 
determined on several occasions. On April 1 it was less than 5 per 
cent. in two hours. It was the same on April 25, and on May 4 
only a trace was eliminated in two hours. 

The non-protein nitrogen of the blood was 97 mgms. per 100 c.c. 
April 20 and 71 mgms. May 4. 

May 16 he was discharged, slightly improved. The diagnosis 
was in doubt. It was thought he must be in chronic uremia, and 
amyloid or cystic disease of the kidneys was thought more likely 
than a real nephritis. The occurrence of fever and the fact that the 
patient stated he had previously had fever with his attacks suggested 
a possible etiology for amyloid disease. 

June 9, 1916, he again entered the hospital, this time on the 
surgical side, with a septic hand which he had had for two weeks. 
After leaving the hospital the last time he had felt better until the 
sepsis had begun. 

His hand was poulticed and things were going along smoothly 
until suddenly, on the morning of June 12, he began to have a most 
extraordinary hyperpnea. He was seen by members of the medical 
staff in consultation and was transferred to the medical service. 
At this time, noon, June 12, he gave the impression of a man who has 
just done the most violent muscular work. Each respiration was 
maximal and all the accessory muscles were working. The rate 
was about 25. The patient was perfectly conscious, and stated 
that he felt as though he had been running. There was no orthop- 
nea and no Cheyne-Stokes periodicity to the breathing. A number 
of special tests were made at this time which will be discussed later. 
These showed that an extreme acidosis was present. 

The hyperpnea continued during the day, and in the evening 
the administration of alkali was begun. Sodium bicarbonate, 10 
grams every four hours by rectum, was given until 2 a.m., June 14. 
After that 20 grams was given by stomach tube every eight hours. 
This was continued until death. 

On the morning of June 13 the breathing was still labored, but 
not nearly so much so as on the day before. The rate was 20; 
during the extreme hyperpnea it reached 50. The patient was 
semicomatose. He passed very little urine, and that only after 
catheterization. 

June 14 he was a little brighter. He would answer questions. 
His speech was thick but not aphasic. ‘There was much less hyperp- 
nea. The accessory muscles were not employed. This day the 
general character of the breathing was deep and sighing, much like 
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that of diabetic coma. The rate was 18. In the afternoon he 
gradually lapsed again into coma. His mouth became very dry. 
The temperature rose rapidly to 105°. He developed twitchings 
of the muscles about the mouth. The respirations became gradually 
less and less stertorous, the rate falling to 10, then 8, then 3, ete., 
finally ceasing altogether at 11.05 p.m., June 14. The cardiac action 
was good up to the time the breathing stopped, and continued 
several minutes thereafter. It was clearly a death from respiratory, 
not circulatory, failure. A blood culture showed a_ terminal 
streptococcus septicemia. 

The urine failed to show any diacetic acid or acetone at any time. 
A slight trace of albumin was present, but no casts were found. 

The blood-pressure as before was 135 mms. systolic, 70 mms. 
diastolic. 

Autopsy. The kidneys were about three times the normal size, 
the right being slightly greater than the left. The left kidney 
substance was practically replaced by mutiple cysts varying in size 
from that of a pea to about 2 cms. in diameter, and containing fluid 
varying from a clear, watery substance to light brown, dark brown 
to black, thick material. The contents of the cysts gave a foul 
odor. They were not connected with the renal pelvis, which was 
atrophic, as was also the ureter. 

The right kidney showed similar cysts, but smaller and fewer in 
number. There were small islands of renal tissue between the 
cysts, but the color was pale and the consistency increased. This 
renal pelvis was slightly atrophic. 

The right lobe of the liver at the rounded, thickened portion 
showed a few subcapsular cysts containing clear fluid, and deep in 
the tissue in this region were several cysts, varying in size up to 
1.5 ems. 

The lungs showed pneumonia at the bases and the right lung 
showed consolidation extending well up on the posterior surface. 

The autopsy (including the head) in other respects showed 
nothing noteworthy. 

SPECIAL StupieEs. This case presented an unusual opportunity 
for study, so the following investigations were carried out: 

Respiration Experiment. June 12, at noon, at the height of the 
hyperpnea and before any alkali had been given, a five-minute 
period on the Benedict apparatus (mouthpiece, spirometer type) 
was secured. This experiment gave these results: 


Volume per respiration 2440.0 c.c. 
Total ventilation per minute . 55.0 liters 
Total ventilation per minute reduced to 0° and 760 

CO: in expired air a 0.71 per cent 
CO: eliminated per minute. 360.0 


Oz eliminated per minute not obtained 
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Alveolar carbon dioxide tension was determined June 12, just 
before the respiration experiment, by the Plesch-Higgens method. 
It was 0.9 per cent. or 6.4 mms. of mercury. 

The index of urea excretion was determined by the routine 
described by McLean’? on the afternoon of June 12 (before any alkali 
had been given). The diet for the preceding forty-eight hours 
had been free from meat, fish, and salt. The following data were 
obtained: 


Urea in the blood. . 832.0 mgms. per 100 c.c. 
Urea in the urine. 0.449 gm. in 72 minutes. 
Volume of urine 55.0 ¢.c. in 72 minutes. 
Patient’s weight 60.0 kg. 

Index of urea excretion® . . 34.8 


The same urine showed NH; 0.0104 gms. in seventy-two minutes, 
or 0.208 gms. in twenty-four hours. No diacetic acid or acetone. 

The Alkali Tolerance. The urine remained acid to litmus up 
until death in spite of the administration of large amounts of sodium 
bicarbonate as outlined in the history. (Total 110 grams in two 
days.) 

The carbon dioxide capacity of the plasma was determined on 
several occasions by the method of Van Slyke. At 3.16 pP.., 
June 12, before alkali administration had been begun the volume of 
CO, bound by 100 c.c. of plasma was 12.1 c.c., equivalent to an 
alveolar air CO, tension of 8.35 mms., Hg. 

June 13, at 12.30 p.m., after the patient had been on sodium 
bicarbonate 10 gms. every four hours for eighteen hours, it was 
20.1 ¢.c., equivalent to a tension of 13.87 mms. Hg. June 14, at 
11 A.M., it was 37.4 c.c., or 25.8 mms. Hg. 

The renal function (sulphonephenolphthalein elimination) June 
12 was zero in three hours. 

The acid ammonia ratio, which was determined for us by Dr. W. 
W. Palmer by the method described by Palmer and Henderson‘ was 
1.00. This, Dr. Palmer writes, is to be considered a high normal. 
The urine for this test was obtained June 12 before any alkali had 
been given. 

The non-protein nitrogen of the blood (Folin method) was 189 
mgms. per 100 c.c. June 12. 

The blood-sugar (Benedict’s method) on June 12 was 0.22 per 
cent. 

The phosphorous content of the serum Dr. John Howland was 
good enough to determine for us. Dr. Howland writes: ‘“ The 


2 Jour. Am. Med. Assn., 1916, Ixvi, 415. 
3 Index of Urea Excretion = 


Grams urea in 24 hrs. X Vgrams urea per liter urine X 8.96 


Weight in kilo X (grams urea per liter of blood)? 
4Arch. Int. Med., 1915, xvi, 109. 
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The patient's respiratory curve, June 12, at the height of the hyperpnea on the 
left. That of a normal man of approximately the same weight on the right. 
Both tracings taken with the Benedict apparatus. The time intervals are five 
seconds. Both subjects lay flat on the back while breathing into the apparatus. 
A mouth-piece was used in each case. 


| 

i | 

hill 

Hil | 

| 


426 MEANS, ROGERS: ACIDOSIS WITH CYSTIC KIDNEYS 


phosphorus content of the serum . . . . in the form of inor- 
ganic phosphates was 18 mgm. per 100 ¢.c. The normal varies 
between 1 and 3.5; you see, therefore, the very great excess. This 
is nearly as high as we have ever found it; up to the present time 
(June 19, 1916) 23 mgm. per 100 c.c. has been the highest.” 

The calcium content of the blood Dr. Howland also kindly 
determined, and writes as follows: ‘‘The calcium content of the 
patient’s blood that you were good enough to send me was 3 mgms. 
per 100 c.c. This is less than one-third the normal, the normals 
running from 10 to 11. This diminution of the calcium we have 
found to be almost as regular as the increase of phosphate.” 

Discussion. This case is interesting in that it presents one of 
the most intense acidoses ever reported in uremia. Peabody reports 
one case of uremia having a CO, tension (Plesch Higgens) of 6 mms., 
and another with a tension of 19.1 mms.’ As a rule, however, in 
uremia the CO, tension rarely falls below 25 mms. even in the 
terminal stages. Of course, in diabetes CO, tension of 6 mms. or 
less are not uncommon. 

The severity of the hyperpnea is extraordinary. The minute 
volume of 50 liters is easily ten times the normal resting venti- 
lation, and the volume per respiration of 2440 c.c. is at least 60 per 
cent. of his probable vital capacity, whereas the normal resting 
tidal respiration is about 5 per cent. of the vital capacity. This 
ventilation is greater than that of one of us (J. H. M.), who is about 
the same size as the patient, when he was doing about 800 kg. 
meters of work per minute on a bicycle ergometer.’ Under these 
circumstances the normal subjects CO, elimination was over a 
liter a minute instead of 360 c.c., as in the case of this patient. 

That the hyperpnea was in large part due to the acidosis seems 
probable because of the distinct improvement secured by giving 
alkali. This improvement was in the respiration only. Although 
the acidosis was diminished by giving alkali, as proved by the rise 
in blood CO., the patient’s general condition grew progressively 
worse. 

That the acidosis was one of retention rather than of production 
is suggested by low renal function tests, and the low index of 
urea excretion together with the high phosphates and non-protein 
nitrogen of the blood and the autopsy finding of almost total 
absence of normal renal tissue. 

That there had been a tremendous withdrawal of base from the 
body is shown by the high alkali tolerance. In this connection it 
is interesting to note a striking difference between this case and 
the cases of chronic glomerular nephritis studied by Palmer, in that 
here the utilization of NH, to neutralize acid, as shown by the acid 


5 Arch. Int. Med., 1915, xvi, 955. 
® Means and Newburgh: Jour. Pharmacol., and Exper. Therap., 1915, vii, 449. 
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ammonia ratio, is normal, whereas often in chronic nephritis there is 
a definite inability to utilize ammonia.’ 

The fact that a severe acidosis is present, that the acid ammonia 
ratio is normal, and that nevertheless the total NH, excretion is not 
increased shows very clearly that the excretion of acid is greatly 
impaired. 

The clinical picture is similar to that commonly found in bilateral 
cystic disease of the kidneys. Pain and digestive symptoms are 
common at the onset. Edema is rare. Terminal uremia is usual. 
The urine is usually increased in amount, with little or no albumin, 
low gravity, and no casts. The blood-pressure often shows no 
elevation. 


THE INVASIVE QUALITY OF THE STREPTOCOCCI IN THE 
LIVING ANIMAL.' 


By W. L. Hotman, 


PITTSBURGH, 


PA. 


(From the Pathological Laboratories, University of Pittsburgh. 


INVASION, virulence, and pathogenicity as well as resistance and 
susceptibility are all relative terms and must be considered from the 
point of view of the animal body as well as the bacteria themselves. 
This is generally recognized but is not constantly remembered. 

The streptococci have primarily high invasive powers. By this 
I mean that they are capable of entering the animal body under 
a wide variety of conditions. It is only within the last few years 
that this has been broadly recognized. The Bacillus coli formerly 
was the organism found as the chief secondary invader. In 
autopsy bacteriology the colon bacillus is frequently reported as 
the common bacterium invading after death, and in studies of 
peritoneal and other fluids the same organism was found practi- 
cally to the exclusion of all others. More careful technic has, 
however, definitely shown that streptococci of various types invade 
the tissues and body fluids long before the colon bacillus, and are, 
moreover, almost always present where the latter is found. A 
long series of blood cultures taken by workers in our laboratories 
from the arm vein immediately or shortly after death, as well as 
numerous cases reported in the literature, serve to demonstrate 
this fact. Numerous investigators have further shown that this 
invasion by streptococci is more commonly antemortem and often 
occurs as the so-called agonal infection. 


7 Palmer and Henderson, loc. cit. 
1 Read before the American Association of Pathologists and Bacteriologists, 
Washington, May 10, 1916 


428 HOLMAN: STREPTOCOCCI IN THE LIVING ANIMAL 


From these cases illustrating the invasive power of the strepto- 
cocci under definite recognizable conditions of damaged resistance 
we are able to follow a graded series of cases in which invasion took 
place hours, weeks, months, and years before death as also innumer- 
able examples when death did not result from the invasion. Many 
investigators believe that streptococci are frequently invading the 
body, but that under conditions of relatively good health they are 
being continually destroyed. 

It is certainly true that streptococci invade the blood stream 
more often than most other bacteria. Their demonstration is 
not always easy, as they frequently only temporarily invade the 
blood. It is not uncommon to find that 10 c.c. of blood fails to 
reveal the organisms while 15 c.c., 20 ¢.c., or 25 ¢.c. may be required 
to demonstrate a single colony. We are limited, for obvious reasons, 
in the amount of blood we can take, and therefore we endeavor to 
choose a time when the number of bacteria in the blood is greatest. 
There is no royal road to successful blood cultures in many of 
these cases. Serum broth with or without carbohydrates is prob- 
ably the best medium and by adding a tube of melted agar, anaérobic 
cultures are readily made. In this as in many similar tests a 
positive result is important; a negative leaves the question open. 
There is ample evidence to show that streptococci found in various 
lesions of the body have probably been distributed by the blood 
stream, but the invasion from the nearest naturally infected parts 
of the body must always be first considered. 

The portals of entry for streptococci are wide-spread and do not 
play as important a role in the invasion as is the case with other 
bacterial groups. The organisms may enter the body from the 
mucous membranes of the throat, that of the intestinal tract, the 
uterus, from the skin, and many other points. Naturally, the 
conditions will vary somewhat according to the types of tissue 
encountered by the organisms. Whether they further increase 
in numbers and bring about damage depends largely upon the 
relative susceptibility or resistance of the different tissues of the 
body; that is, the environmental conditions they encounter. I do 
not assume there is a specificity on the part of the streptococci as 
to what tissue or organ they attack, but, granted that the natural 
distribution plays no part, I am convinced that they locate in 
whatever areas offer the proper conditions of relative suscepti- 
bility. No two animals offer the same conditions for the invasion 
of bacteria nor identical susceptibility or resistance in all their 
tissues. It is true, no doubt, that a group of animals or human 
beings living under the same conditions will tend, more or less, to 
similar tissue susceptibilities, and that at different seasons of the 
year alterations in temperature and moisture of the air, changes 
in food and ventilation, and number of other environmental con- 
ditions will tend to alter these susceptibilities in the entire group. 
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Nevertheless, certain individual differences will still persist. Many 
experiments on animals demonstrate this variability in tissue sus- 
ceptibility in different groups of the same race of animals. Every- 
one is familiar with family susceptibility as well as individual 
variations following the same infection. These facts are often 
forgotten when animals are used in the study of bacteria, but being 
remembered will often prevent misinterpretation of results. 

By virulence of the streptococci I mean something further than 
invasive power. Virulence is the ability of bacteria to multiply in 
the tissues, to resist the defensive mechanism, to increase the sus- 
ceptibility (probably by toxins) of the tissues, and to prepare 
the way for the manifestations of pathogenicity. If the virulence 
is high the incubation period is reduced and the pathogenic char- 
acters are seen early. It is relatively common in infections with 
hemolytic streptococci to have a slight local reaction at the portal 
of entry. The virulence in these cases is very intense and the 
resistance is rapidly overcome. 

Three groups of streptococci have been arranged as follows: 
(1) Those lacking in invasive, virulent, and pathogenic qualities; 
these include the strictly saprophytic forms, which I believe 
are very rare. (2) Those with well-developed, slowly acting 
virulence (possibly on account of a similarity of metabolic activity 
to that of the host) but with definite and eventually, when 
the infection continues, severe pathogenic powers; in this group 
we have the Streptococcus viridans organisms. (3) Those with 
powerful invasive power, active virulence setting up violent defen- 
sive reactions and exhibiting a high pathogenicity. Under these 
we have the hemolytic streptococci. 

There are a number of conditions that modify the demonstration 
of these qualities. The portal of entry may be more or less favorable 
to a rapid manifestation of all these characters. Locally, highly 
resistant tissues may check either the invasion, the further growth 
of the bacteria (virulence), or the pathogenicity, while other tissues 
offer more favorable conditions, particularly mucous membranes 
in which disease processes, set up by the invading organisms or 
other bacteria, may offer a ready entrance for the bacteria to 
underlying structures or the general circulation. The number of 
bacteria invading the body will also greatly influence the virulence 
and the pathogenicity. This is particularly to be remembered in 
consideration of invasion from primary infected foci such as are 
found in the tonsils, gums, intestinal tract, uterus, and other parts. 
These local foci also serve as points in which the bacteria may 
fully develop their invasive, virulent, and pathogenic characters. 
They serve, as it were, as training grounds for the bacteria. The 
increase in these qualities is within fairly narrow limits. The 
hemolytic streptococci, which are the strains capable of becoming 
highly virulent and pathogenic, may here not only increase in 
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numbers but develop more rapidly these qualities. The members 
of the Streptococcus viridans group may also have the opportunity 
in these foci of increasing in their characters, but only within the 
limits of the group, and at no time do they develop the type of 
virulence and pathogenicity found in the streptococcus hemolyticus 
group. 

There is another condition found in these foci which has led to 
much confusion among early investigators, and that is the presence 
in them of a mixture of bacteria. Such foci develop as the result 
of a lowering of resistance in the local tissues and the invasion of 
bacteria of the grade of virulence proportionate to the condition. 
Following this several things may happen: the bacteria may 
increase in disease-producing power within their capabilities or they 
may prepare the way for more vigorous types of organisms, the two 
or more growing commensally or until the weaker succumbs. 
At any time during this process a further invasion of tissue or the 
blood stream may occur by the original organisms, the mixture, 
the dominant organisms in the mixture, or by the surviving strains. 
In any case the organisms invading the body will either be over- 
come or will cause secondary foci in those tissues in which the 
environment resulting from the noxious influence of manifold agen- 
cies including toxins is favorable for their development. 

These possibilities which I have cited are what actually occur. 
We find infected foci with one type of streptococcus or with two or 
several types as well as with other bacteria. We can frequently 
demonstrate the entrance of a new type and its survival in various 
stages of the process. When the blood stream is invaded it is 
most-commonly by one organism, but by no means infrequently 
by two. This blood stream invasion is mostly transitory, but 
sufficient to give rise to secondary foci from which corresponding 
types of organisms may be recovered. Furthermore, these second- 
ary foci may serve as new distributing points. Wrong interpreta- 
tions of these findings have led to most astonishing “ biological 
alterations and mutations.” 

What appears to be the obvious focus of infection is not always 
the source from which invasion actually occurs. An inflammatory 
process of the intestinal tract synchronous with pyorrhea, for 
example, may be the condition leading to the invasion of bacteria. 
It is, indeed, often extremely difficult to be certain of the conditions 
present, and we should be very careful in drawing dogmatic con- 
clusions from our necessarily limited findings. 

There are certain states of lowered resistance that appear to 
be favorable for the invasion and activity of one or other of the 
two main streptococcus groups. In the puerperal state and in 
scarlet fever the conditions usually favor an infection by the 
hemolytic streptococci while chronic irritations, such as are found 
in the stomach, kidneys, and other organs from a variety of causes, 
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general lack of tone following sedentary life, exposure to cold and 
dampness, and many other similar, often temporary, lowerings of 
resistance offer conditions most suited to the attack of the non- 
hemolytic streptococci. In perforations of the intestinal tract in 
which the non-hemolytic strains are numerically greatly in excess 
of the hemolytic, judging from cultures of the intestinal contents, it 
is usually the latter which survive and cause the severe results, 
which means that the hemolytic forms can withstand the active 
defenses of the body better than the non-hemolytic; in other words, 
they are more virulent. 

The members of the hemolytic streptococcus group include the 
strains with the highest virulence and pathogenicity. They are the 
causative agents in the most severe types of streptococcal disease, 
such as severe septicemia, erysipelas, peritonitis, and other pyogenic 
infections. These infections give severe local or general reactions 
and are often fatal, but even with recovery we have the clinical 
picture of severe acute disease. 

The streptococci of the viridans group, on the other hand, are 
the common cause of chronic infections. They have high invasive 
power and attack tissues in a state of lowered resistance, stimulate 
little reaction on the part of the body, apparently render the tissues 
more susceptible to reinfections, and death, if it occurs, only 
follows after a prolonged course or repeated reinfections. Clini- 
cally these cases are characterized by a relatively mild and chronic 
course with frequent exacerbations. Occasionally a Streptococcus 
viridans strain prepares the way for a hemolytic strain and the 
disease becomes a more severe one, and in cases recovering from 
a hemolytic streptococcus infection an invasion may occur with one 
of the non-hemolytic forms. 

A proper classification is necessary to enable us to recognize the 
various varieties of streptococci. The method which I have been 
following for some time and which is published this vear has enabled 
me to greatly enlarge my views on the invasive and other qualities 
of the streptococci. I have been able to recognize mixtures of 
different streptococci belonging to both of the two main groups 
and to trace the source of the invasion in many cases. ‘There is 
one important point which has been noted in this study, and that is 
that the streptococci are not specific in their disease production. 
There is no evidence to support the view that only one type of 
streptococcus produces endocarditis or nephritis or gives rise to 
septicemia in the puerperium, scarlet fever, or other conditions of 
lower resistance. Neither do I believe that one streptococcus is 
responsible for all the ill effects in all of these cases. Streptococci 
of several kinds live in symbiosis in the mouth and the intestinal 
tract. They are often found in mixtures in other infected areas as 
in the peritoneal, pleural, and other cavities. The blood stream 
may be invaded by more than one type, although, as a rule, we only 
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recover one. It is, therefore, not surprising to find different 
organisms locating in various damaged areas. Under these con- 
ditions by the use of the hemolytic test alone we are liable to draw 
erroneous conclusions. Thus by this single method, without the 
carbohydrate fermentation tests, the various members of the 
viridans or hemolytic groups cannot be distinguished. 

There are many interesting points for discussion in tracing the 
source of many of the streptococci. The streptococcic flora of the 
mouth has always been confusing. The finding of mouth strepto- 
cocci in the air of rooms as shown by Gordon may be taken as 
indicating pollution of the air from the oral cavity and thus the 
flora of the mouth is continually being replenished from the mouths 
of others. Another source of origin for these streptococci appears . 
to be cows’ milk which in turn is subject to contamination from 
the cows’ feces while still a third source is the air streptococcus 
derived from horse manure. In the mouth cavity many of these 
strains find favorable conditions for further development. Broad- 
hurst has shown that many streptococci, being swallowed in the 
sputum, can pass through the stomach without being destroyed 
in the limited time by the gastric juices. In the intestinal tract 
the cultural conditions are markedly different from those of the 
mouth, and many of these strains are destroyed, while others, 
especially the more vigorous forms, such as Streptococcus fecalis 
and Streptococcus equinus, flourish and produce a flora quite 
different from that found in the mouth. 

It cannot be too often repeated, however, that the entire flora 
of any region of the body may be suddenly changed by alterations 
in the food supplied to the bacteria, the reactions of the secretions, 
the presence of inflammation, and many other important environ- 
mental changes. Particular streptococci finding these new condi- 
tions favorable, multiply rapidly and the former inhabitants are 
crowded out. In diphtheria, for example, streptococci may 
greatly increase in numbers and seriously complicate the condi- 
tions, as has been repeatedly pointed out by Le Gros and others. 
Although the streptococci present in the greatest numbers in normal 
saliva and intestines are of the viridans group, a careful search 
will almost always reveal members of the hemolytic group, and 
these, as experience teaches, are the strains most capable of pro- 
ducing severe infections. In this connection the influx of strains from 
disease sources outside of the body, in which the streptococci 
have developed to a high degree, their disease-producing characters 
must not be forgotten. 

It is beside the point to argue that streptococcus infection in 
rheumatism and other diseases is a secondary invasion. It is 
most certainly true that in practically all our infections the bacterial 
attack is secondary to the necessary conditions of lowered resist- 
ance. In many of these arguments one is reminded of Pettenkofer’s 
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demonstration to prove that the cholera vibrio does not always 
cause epidemics of cholera. 

The condition of lowered resistance in the Streptococcus viridans 
infections are receiving much attention but we are only on the 
threshold of this study. When the streptococci have established 
themselves within the system we are usually at a relatively late stage 
of the disease. Libman has shown that in viridans endocarditis the 
cases may become spontaneously bacteria-free. The work of many 
of the German workers would indicate, though on somewhat 
dubious grounds, that the viridans endocarditis is almost always 
eventually fatal. There is no doubt that with more careful blood 
cultures the frequency of viridans infection in the earliest stages 
is being shown and the recurrent attacks are being guarded against 
(Oille, Graham, and Detweiler). 

Spontaneous streptococcus infections in animals is a frequent 
occurrence. I have isolated streptococci from about half of 200 
guinea-pigs infected spontaneously. In most of these the strepto- 
coccus infection was the cause of death, but in others the strepto- 
cocci were definitely secondary invaders during the course of other 
infections. In certain animals dying of a hemolytic streptococcus 
infection of the lungs, for example, non-hemolytic streptococci 
have been isolated from the peritoneal fluid. I have further 
demonstrated that streptococci found in the alimentary tract will 
invade the animal body following injections of dead or living colon 
bacilli as also after injecting various forms of streptococci. Num- 
erous similar results have been recorded in the literature, but not 
uncommonly these have been misinterpreted. 

It must not be forgotten that in injecting streptococci into 
animals we are overlooking some of the most important characters 
of these bacteria. Subcutaneous and intraperitoneal injections 
of large doses may serve as tests for the further invasive power of 
the bacteria from these sites, modified by the local injury resulting 
from the injections, while intravenous injection completely ignores 
the invasive character. The streptococci by this latter method, 
finding themselves in the circulation, naturally locate in various 
organs, and, according to the grade of virulence, will multiply in 
those tissues in which the susceptibility is of the corresponding 
grade. The irritation, both mechanical and that arising from the 
products. of growth in the vehicle, will frequently bring about local 
reactions, which may or may not favor the development of 
virulence. Infiltration of the tissues with polymorphonuclear 
leukocytes will frequently follow large injections while only mono- 
nuclear response may result from small doses. 

Streptococci derived from sources in which the natural infec- 
tion did not result in a polymorphonuclear reaction may give rise, 
when injected in large doses, to such a reaction. It is therefore 
not to be concluded from the unnatural conditions of such experi- 
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ments that the response elicited is fundamentally characteristic 
of the bacteria. The study of natural infection demonstrates 
that the two main groups of streptococci call forth quite different 
responses, and animal experiments would be of value if we could 
determine the minimal dose which calls forth any reaction, as this 
would more nearly approach the natural condition. The products 
of growth of the bacteria, be they toxins or other excretions, prob- 
ably determine the character of the response in susceptible tissues, 
and these two groups differ in the type of reaction they stimulate, 
the hemolytic streptococci calling forth more active responses and 
the non-hemolytic a slower and more chronic type of reaction. If 
we use the same dose of one streptococcus with a certain virulence 
and find the same tissues affected in the majority of the injected 
animals it will serve as a test to indicate the susceptibility of these 
tissues in the particular group of animals. Even varying doses 
may at times demonstrate the same thing. Further, this same 
streptococcus having had its virulence raised will attack other 
tissues which were resistant in the previous experiments. All 
these and many other points serve to emphasize the importance 
of the relations existing between the host and the infecting organism. 
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Sypuiuis. By Loyp Tuompson, M.D., Physician to the Spyhilis 
Clinic, Government Free Bath House, Hot Springs, Arkansas. 
Octavo, 415 pages with 77 engravings and 7 colored plates. 

Philadelphia and New York: Lea & Febiger, 1916. 


OrviousLy in the preparation of this work, it has been the 
intention of the author to present the subject of syphilis as con- 
cisely as practicable. Historical and theoretical matters have been 
given only the consideration commensurate with the practical nature 
of the book, which although small, is unusually well condensed 
and one of the best that has thus far appeared. The contents 
are well divided into three parts: The first comprises a consider- 
ation of syphilis in general, with reference particularly to the 
acquired form; the second is devoted to the various systemic tracts, 
glands, skeleton, musculature and special organs; the third treats 
of congenital and regional syphilis. 

The author fully appreciates the epoch-making strides that 
have marked the progress of our knowledge of this disease during 
the past decade, and accordingly devotes a considerable portion 
of the work to diagnosis and treatment. The chapter on laboratory 
diagnosis is especially commendable, although we would censure 
the author’s reliance upon cholesterinized antigen in the perform- 
ance of the Wassermann reaction. 

Thompson appreciates the fact that syphilis is fundamentally 
a genito-urinary disease, but wisely states that it is a disease requir- 
ing knowledge in all fields of medical practice. The author acknowl- 
edges his indebtedness to the extensive literature on syphilis, 
although he has added his own personal views and experiences, as 
attested by numerous new illustrations in the test. B.A.T. 


American Pusiic Hearra Protection. By Henry Brxpy 
Hemenway, A.M., M.D. Pp. 283. Indianapolis: The Bobbs- 
Merrill Company, 1916. 


Tuts book, in “novel”’ form, is dedicated to the women of America 
and is a popular appeal to them, as “the power behind the throne,” 
to use their influence for the advancement of public health. They 
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are warned that they themselves as amateur sanitarians should 
not attempt to determine administrative policies or legislative 
prov isions, but are told that their duty above all else lies in encour- 
aging the appointment of competent full-time health officers. It 
is especially emphasized that practising physicians, both because 
of their inadequate public-health training and also because of the 
enmity which is likely to arise between a good health officer and 
practitioners, should not be health administrators. 

Among the other subjects dealt with are the development of 
public health in the United States, the national health agencies, 
the changed social and economic conditions due to the advancement 
in the science of public health, the medical inspection of schools, 
and the organization of health departments. All these matters are 
discussed in a popular vein, and yet a great deal is said that is as 
unrecognized by physicians as it is by the laity. Such books will 
certainly aid materially in the bringing about of a larger vision of 
the problem of public health. T. G. M. 


THE CATARRHAL AND SUPPURATIVE DISEASES OF THE ACCESSORY 
SINUSES OF THE Nose. By Ross Hay SKILLERN, M.D., Pro- 
fessor of Laryngology, Medico-Chirurgical College; Laryngol- 
ogist to Rush Hospital, Philadelphia. Second edition. Pp. 418; 
287 illustrations. Philadelphia and London: J. B. Lippincott 
Company, 1916. 


Many changes have been made to the text of the first edition of 
this excellent work, though, as a rule, these changes consist of adding 
details and methods heretofore not gone into so elaborately. 

Among the newer subjects are Canfield’s operation on the maxil- 
lary sinus compared with the preturbinal method; also Halle’s 
new frontal sinus operation, with description and illustrations of 
this method, together with a complete revision of the chapter on 
the sphenoid sinus. 

It is gratifying to note that the author has modified to a great 
extent some of his ultraradical ideas by giving considerable atten- 
tion to the phase of treatment which deals with the judgment of 
the attending surgeon as to whether or not to choose an operative 
procedure. 

The after-treatment of sinus operations is gone into more 
thoroughly than formerly, and possibly could be dwelt upon even 
to a greater extent. The end results of sinus operations could also 
be brought out to better advantage in spite of the addition of a 
compilation of the American mortalities following the Killian 
operation. 


— 
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The work, as a whole, meets the demand for a clear and concise 
treatise on nasal sinuses and their operations. The author not only 
writes from his own personal view-point, but also has, whenever 
possible, mentioned other methods, with copious references to the 
literature on the subject. 

There is possibly no work in the English language that better 
meets the aim of this book, namely, that of presenting an exclusive 
treatment of the nasal sinuses, meeting the demand both of a text- 
book and one of reference. B. D.C, 


SExvuAL Imporence. By Victor G. Veck1, M.D., Consulting 
Genito-urinary Surgeon to the Mt. Zion Hospital, San Francisco. 
Fifth edition. Pp. 405. Philadelphia and London: W. B. 
Saunders Company. 


SINCE 1888, when the first edition of this book was published, 
the development of the science of euology has made possible more 
accurate diagnosis and consequently a better therapy for sexual 
impotence. The author has revised and modified the work for this 
edition chiefly from the stand-point of treatment, but his ethical 
and sociological views remain unchanged, though they differ in 
many respects from those generally held by the profession. The 
well-written chapters on anatomy and physiology are followed 
by an elaborate description of the forms of impotence. The chapters 
on diagnosis and prognosis are disappointingly brief. 

In the chapter on treatment the author discusses all the usual 
and nearly all the unusual drugs and therapeutic methods. He 
says: “The great number of methods and remedies speaks for the 
small value of most of them, and yet there is hardly any one of them 

+ that could be entirely dispensed with.”’ The excellent table of 
contents and index are useful in correlating the text, which has a 
tendency to be vague in its application. The printing and binding 
are up to the usual excellent standard of the publishers. 

G. M. L. 


Wuat To Eat anp Wuy. By G. M.D., Boston, 
Mass. Second edition, thoroughly revised. Pp. 377. Phila- 
delphia and London: W. B. Saunders Company. 


Tuts book is primarily intended for physicians, but is written 
in a semipopular style. Under the caption of various diseases it 
considers foods and diets which, in the opinion of the author, are 
suitable to these respective conditions. There is contained a good 
VOL. 153, No. 3.—MarcH, 1917. 15 
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deal of useful information together with rather individual generaliza- 
tions which are of less value. Certain important phases of treat- 
ment are omitted, as, for example the “starvation” treatment of 
diabetes, and there are included such sections as that on “diet in 
uric-acid diathesis.’’ The language is rather loose in structure, and 
in some places ungrammatical. R. P. 


Der STARRKRAMPF, SEINE ENTSTEHUNG UND BEHANDLUNG. von 
Prof. Dr. FerpiInanp BLUMENTHAL, Leitender-Aerzt der inneren 
Abteilung des stiidt. Krankenhauses Berlin-Lichtenberg. S. 79. 
Wien: Verlag von Urban & Schwarzenberg. 


Tuts brochure is extracted from Blumenthal’s article upon 
tetanus, which appeared the previous year in Eulenburg’s Real- 
Enzyklopidie. It was published separately by the author at the 
request of numerous physicians who found themselves suddenly 
confronted with tetanus in the European War when, as a matter of 
fact, they had seldom or never seen a case of the malady previously. 

The brochure opens with a description of the incidence and 
natural history of tetanus, and then discusses human tetanus, 
experimental tetanus, disposition and natural immunity, methods 
of conferring immunity, metabolic changes, serum treatment, 
prophylactic treatment with antitoxin, serum preparations, serum 
anaphylaxis, other methods of treatment, symptomatic treatment 
of the convulsions, and the feeding of tetanus patients. 

The brochure is written by an authority on tetanus, and its 
perusal shows that the disease is a very interesting one to study. 
The author presents the most modern and accepted form of treat- 
ment, which is quite the same as that used in our own great metro- 
politan hospitals. The monograph is timely and useful. 

P. G. S., In. 


CEREBELLAR ApsceEss: Its Eriotocy, PATHoLoGy, DIAGNOSIS, AND 
TREATMENT, INCLUDING ANATOMY AND PHYSIOLOGY OF THE 
CEREBELLUM. By Drs. IstporE FRIESNER and ALFRED BRAUN. 
Pp. 186. New York: Paul B. Hoeber Company, 1916. 


Tue authors begin with the anatomy of the cerebellum, in which 
many diagrams are used to illustrate the connections of the cere- 
bellum with the cerebrospinal system. 

The next chapter concerns itself with the physiology of the 
cerebellum, in which the various opinions of those who have worked 
in this field are presented, there being a short summary of Barany’s 
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investigations and his tests. Then foliows the etiology and path- 
ology of cerebellar abscesses. This undoubtedly is the best part 
of the book, and gives the experience of the authors in this field. 
In the next chapter advantage is taken of the recent literature, and 
the symptomatology of the cerebellum is presented perhaps better 
than is the case with most text-books. In common with most 
articles on cerebellar symptomatology, however, they still cling 
to the idea that a cerebellar lesion should give a certain group of 
symptoms, such as hypermetry, asynergia, tremor, disturbances 
of tone, etc., when, as a matter of fact, they all depend upon the 
one primary disturbance of function due to a lesion of the cere- 
bellum, that is, asynergy. This, however, is a minor error, for the 
important thing is that all the symptoms are given, and anyone 
reading this chapter would undoubtedly attain an adequate idea 
of cerebellar symptomatology. The illustrations of the pointing 
tests are not adequate. The last chapter concerns itself with prog- 
nosis and treatment. The authors rightfully assume that early 
surgical measures should be employed. They give an adequate 
review of the literature and their own experiences. 

On the whole, this book represents a very good attempt to present 
the subject of cerebellar abscess, and is adequate when it is con- 
sidered that it will be read mostly by others than neurologists. It is 
always rather risky for a specialist to write upon a subject which is not 
particularly in his field. If, for example, a neurologist should essay 
to write about a nose, throat, and ear condition he would naturally 
fall into many errors, for he could hardly be expected to know the 
subject as well as those who limit their work to these subjects. 
The reviewer, however, has no doubt that in subsequent deserved 
editions of this work such errors will be eliminated. T. H. W. 


SYPHILIS AND THE NERVOUS SystEM. By Dr. Max NOonne. 
Authorized translation from the second revised and enlarged 
German edition. By CuHartes R. Batt, M.D. Pp. 450; 98 
illustrations. Philadelphia and London: J. B. Lippincott Com- 
pany, 1916. 


THE second edition of Nonne’s book is a vast improvement over 
the first, the review of which was published in this JouRNAL some 
years ago. Practically no changes have been made in the presen- 
tation of the organic matter, for the symptoms of involvement of 
the nervous system are the same now as they always have been. 
When the first edition was written the Spirochete pallida, the 
application of the Wassermann and other serum tests, to which 
the author has contributed largely, and the use of salvarsan were 
just becoming known. Therefore, there is scarcely any mention 


440 REVIEWS 


of these matters in the first edition. In this work the serum tests, 
especially Nonne’s own tests, are elucidated and their value shown. 
It is hardly necessary to comment on this subject, for it is well 
known to the profession and Nonne does not present anything that 
is new. His views, however, upon the use of salvarsan in syphilis 
of the nervous system are very important. He is of the opinion 
that salvarsan in individual cases gives a quicker and a more far- 
reaching result than may be obtained with the use of mercury and 
iodide, but he says that in by far the greater number of cases the 
superiority of salvarsan over mercury and iodide is not apparent. 
In cases of gummatous disease of the central nervous system 
immediate salvarsan treatment may be said to be especially indi- 
‘ated. In specific disease, in which the vital centers are involved, 
it is especially contra-indicated. He does not think it is of more 
value than mercury in tabes nor of more value than mercury or 
iodide in paresis. He does not see any special advantage in the 
Swift-Ellis serum treatment. He advises the combined use of 
salvarsan and mercury. He quotes a number of instances in which 
cases of undoubted paresis have been cured. Some of these he had 
under his observation for over twenty years. To anyone interested 
in syphilis of the nervous system this excellent translation of Nonne’s 
book gives by far the most adequate presentation of the subject. 


ANNUAL REPORT OF THE DEPARTMENT OF PATHOLOGY OF THE 
Jouns Hopkins UNtversiry AND Hospirat I. The Johns 
Hopkins Reports, Vol. XVIII, Fasciculus I. Pp. 102. Pho- 
tographs, drawings, charts, and tables. Baltimore: Johns 
Hopkins Press, 1916. 


Tue volume is the first issue of the annual report of the depart- 
ment of pathology and embraces abstracts of the articles which 
have already appeared and short outlines of work which had not 
yet been published in scientific periodicals at the time the volume 
was printed. A brief review of the original articles given in full 
and those abstracts in which there is no promise of further report is 
here given. 

Goodpasture and Clark describe the isolation of a toxic, thermo- 
stabile element associated with beta-nucleoproteid in pancreatic 
tissue. This substance is probably proteid, as it gradually auto- 
lyzes to destruction, is not due to the action of trypsin, and is toxic 
for animals. 

Schmeisser and Winternitz present data going to show that the 
acute and subacute diseases of the fowl, fowl typhoid, and leukemia 
are due to Moore’s Bacteria sanguinarium, and are in all prob- 
ability phases of the same infection. 


| 
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Winternitz’s work supports the theory that the islands of Langer- 
hans may be qualitatively or quantitatively altered in diabetes, 
that their significance is not understood, and that the pancreas is 
but ‘one link in the chain that controls carbohydrate metabolism.”’ 

The same author reports a case of generalized miliary tuber- 
culosis resulting from an extension of a tubercular pericarditis into 
the right auricle. (Without desiring to be captious the reviewer 
thinks it is better to use the adjective “tuberculous”’ for a lesion 
due to the bacillus of Koch.) 

An interesting case of acute hyphophysitis arising by extension, 
reported by Boggs and Winternitz, showed no hyperglycemia, 
glycosuria, or localizing signs. 

More interesting case histories close the scientific reports in the 
volume. 

The last few pages are devoted to a description of the workings 
of the department of pathology. The 50 0 autopsy records collected 
in seventeen years are to be combined in a single volume, ready in 
1917, according to a plan worked out by a statistician of a large 
insurance company codperating with the pathologists. Sample 
charts and filing cards are depicted. The classifications are only 
in gross organ systems, and the diagnosis will have to be inserted 
in symbols. It is not quite clear how the record book and filing 
cards are to be completed. The latter seem too comprehensive for 
a mere index and too small for a protocol. Autopsy records for 
the past five vears arranged according to service and percentage 
show a distinct increase in number. The pathological and clinical 
staffs have. conferences each week upon autopsies performed. 
Further co6peration is indicated by an attempt to have junior 
members of the clinical staff working in the laboratory. 

The book is a distinct stimulus to community of interest between 
those at the bedside and those at the autopsy table. The reports 
are especially commendable in their brevity. H. F. 


AMERICAN YEAR-BOOK OF ANESTHESIA AND ANALGESIA. By F. I. 
McMecuin, A.M., M.D. (Editor). Pp. 415; illustrated. New 
York: Surgery Publishing Company, 1916. 


Tue editor states that this vear-book was established for the 
collation of the world’s ultrascientific researches for the practice 
of anesthesia and analgesia and that the contributors have scoured 
the world’s literature to make the context as comprehensive and 
exhaustive as possible. Thirty-one papers are presented by repre- 
sentative writers, and while original research has been given a 
prominent place the clinical aspects have by nomeans been neglected. 
Besides a general survey of the progress being made in these subjects, 
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there are provided those special advances having a direct bearing 
on the individual requirements of the practising surgeon, dentist, 
anesthetist, etc. The thirty-one papers cover pretty much the 
whole field of anesthesia and analgesia. The following are a few 
of the clinical subjects discussed: Chloroform poisoning; use of 
music in anesthesia; effect on kidney function of anesthesia; manu- 
facture of nitrous oxide for hospitals; ether-colonic anesthesia; 
nitrous oxide in obstetrics; somnoform in dental operations; local 
anesthesia in connection with after-pain for ano-rectal surgery, 
for hernia operations, and for prostatectomy. There is one paper 
on injecting the Gasserian ganglion and two on spinal anesthesia. 
When one wishes to use any of these forms of anesthesia this work 
must be of great service in furnishing full information in each 
instance. 


Tue Practice or Ossterrics. By J. Ciirron Professor 
of Obstetrics and Clinical Midwifery in the Cornell University 
Medical College; Visiting Obstetrician to Bellevue Hospital, New 
York City; Surgeon to the Manhattan Maternity and Dispen- 
sary; Consulting Obstetrician to the New York Maternity and 
Jewish Maternity Hospitals. Fifth edition, revised. Pp. 1024; 
1316 illustrations. Philadelphia: P. Blakiston’s Son & Co., 1916. 


THE present voiume follows closely the lines of the previous 
editions, and for this reason an extended comment seems unneces- 
sary. The revision, if it can be so termed, consists in the addition 
of a few pages on painless labor and twilight sleep, pituitary extract 
in uterine inertia, and the artificial feeding of infants. 

The introduction of pituitary extract must rank as one of the 
important recent advances in obstetrics. However, the usefulness 
of the drug is couriterbalanced with possible dangers to the mother 
and child from its use. The author reviews the indications for its 
administration, cautioning against the uncertainty of its action in 
some cases. Among the contra-indications omitted is that of using 
this drug in cases with high arterial tension, as in toxemia of preg- 
nancy. Anyone who has had a considerable experience with pitui- 
tary extract in labor will agree with the author that “it should not 
be employed for inertia in any stage of labor unless anesthesia is at 
hand for immediate use, and preparation complete for immediate 
operative delivery, if necessary.” 

From a study of a sufficiently large number of parturients treated 
with morphin and scopolamin in an effort to secure the so-called 
twilight sleep, the author concludes that the method is not entirely 
free from danger to the two parties concerned. He has found labor 
prolonged, operative interference more frequently demanded, with a 
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higher percentage of maternal traumatism, and an increased degree 
of cyanosis and asphyxia in the infant, with an occasional stillbirth 
from the use of morphin and scopolamin. He draws more favorable 
conclusions regarding the use of nitrous oxide and oxygen analgesia 
in labor. 

The chapter on artificial feeding of infants has been considerably 
changed and new tables of formulas added. A new type of lung- 
motor for the treatment of asphyxia and a new type of incubator for 
premature children are pictured. 

The book will undoubtedly continue to be regarded as a standard 
authority on obstetrics. ts: 


THe DreAM By Dr. A. E. of Ziirich. Nervous 
and Mental Disease Monograph Series, No. 22. Pp. 43. New 


York: Nervous and Mental Disease Publishing Company, 1916. 


Tuts is No. 22 of the monograph series issued by the Journal of 
Nervous and .Mental Disease. This small essay of 43 pages is a 
paper read at the Congress of the Psycho-analytical Society at 
Munich, September, 1913, published in the Jahrbuch f. Psycho- 
analyse und psychoanalytische Forschungen, 1914. The paper con- 
cerns itself with the certain phases of the dream problem. A 
difference of opinion has arisen as to the interpretation of dreams 
between Freud and the so-called Ziirich school led by Jung. The 
author, while giving credit to Freud that neurotic symptoms must 
be regarded as unsuccessful attempts at cure, seeks to establish 
that the axiom of the dream as a wish-fulfilment is too indefinite, 
for it fails to embrace the important teleological side of the uncon- 
scious function. Maeder regards the dream as the means of expres- 
sion of the unconscious, and tries to show there is a constructive 
phase, and that one should regard the dream not only as a problem 
of wish-fulfilment but also as an effort at cure. He gives an interest- 
ing analysis of a patient and compares his interpretation with 
that of Freud. To psychoanalysts this paper is, of course, very 
interesting. To those not believing in psychoanalysis the paper 
is, nevertheless, interesting reading. > BW. 


INSTINCT AND INTELLIGENCE. N. C. MacNamara. Pp. 216. 
London: Henry Frowde, Oxford University Press. Hodder & 
Stoughton, Warwick Square, E. C. 


Preruaps the best idea of this book is expressed in the author’s 
preface: “The meaning of the term education is ‘to draw out what 
is ina child;’ it therefore includes the training of his inherited instinc- 
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tive disposition or character as well as the ‘putting in’ needful 
knowledge or the ‘instruction’ of his intellectual faculties. Educa- 
tionists of the present time appear to exaggerate the importance of 
training the intellect, and are apt to overlook the fact that each 
individual possesses certain instinctive qualities which to a large 
extent determine his behavior throughout life. These. qualities, 
which no human power can eradicate, may, however, be favorably 
modified by appropriate training. In the following pages we have 
endeavored to give an outline of the evidence, and the reasons 
upon which we rely to prove that the instinctive behavior of human 
beings depends on work performed by definite parts of the brain; 
consequently, education has not only to deal with the training of 
something immaterial which we cal! mind or consciousness, but has 
first and foremost to deal with the proper development of the 
nervous substance of that part of the brain the orderly working 
of which is essential for the occurrence of instinctive, and intellectual 
phenomena.”’ 

The author then begins with the anatomy and physiology of the 
ameba and then goes on from this to the higher animal until he 
finally arrives at the nervous structure of the human being. He 
advocates the free play of children’s actions and is an advocate of 
the Montesson system. 

The book necessarily is very sketchy, but gives an adequate 
idea to those who wish to have a clearer knowledge of the nervous 
anatomy, which is the basis of all instinct and intelligence. 

T. 


HaNpD-BooK OF MassaGE FoR BrGinNerRS. By L. L. Desparp, 
Member and Examiner, Incorporated Society of Trained Mas- 
seuses. Pp. 247; SS illustrations. London: Henry Frowde and 
Hodder & Stoughton. 


Tuts is an admirable book in which the subject is very simply 
treated. Mention is made in the introduction of carrying on the 
work under the direction of a physician, and appropriate stress is 
laid upon the limitations of this form of treatment. 

Chapter I treats of the manner in which massage and exercise 
affect the body’s tissues and fluids. 

Chapters II, III] and IV describe the various movements (active 
and passive) necessary in applying general and special treatment. 

Chapters V to XII deal with the treatment of diseases and de- 
formities in which manual methods have been proven useful. 

A useful chapter on Bandaging and a short one on War Injuries 
are followed by the last chapter, which treats of Medical Electricity. 


E: C. L. 
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THe Book or tHE Fiy. By G. Hurtsrone Harpy. Pp. 124; 
6 figures and 7 plates. New York: Rebman Company, 1916. 


Ar this time when the method of disease dissemination is a matter 
of such vital importance this book on the fly question becomes of 
especial interest and value. The major portion of the volume is 
devoted to the general life history, anatomy and diverse habits of 
the various varieties of flies. This of necessity makes much of the 
book somewhat tedious for the lay reader, with its scientific terms, 
and to the naturalist it presents nothing new. The chapters dealing 
with methods for the extermination and control of the fly nuisance 
are attractive and of considerable value. The whole book is well 
written and remains a complete presentation of the fly problem. As 
such it must take its place in the history of the battle being waged 
for the extermination of this pest. 7. a.m 


A Report on RESEARCHES ON SPRUE IN CEYLON. By P. H. Baur, 
M.A., M.D., D.T.M. and H., M.R.C.P., M.R.C.S. Pp. 155; 
9 illustrations. London: Cambridge University Press. 


WHILE not on a subject of every-day interest to the physician of 
the temperate zone, this monograph makes interesting reading. It is 
clear that the author has investigated his subject with great zeal and 
care, and has applied all the resources of modern medicine to his 
task. Some of the researches seem to point to the conclusion that 
an infection with the thrush fungus is the cause of the disease. The 
book is well arranged, and the illustrations are unusually well 


produced. A. G. M. 


NERVOUS CHILDREN. By Beever tey R. Tucker, M.D. Pp. 510. 
Boston: The Gorham Press, 1916. 


Tris book is just what it claims to be, a bugle call to the army 
of workers with children to “prevent” instead of “cure.” It opens 
with a very general description of the physiological basis for ner- 
vousness and leads on through successive chapters on heredity 
and environment, sexual hygiene, and the training of nervous 
children, up to an outline of nervous and mental diseases of child- 
hood. The book gives little definite advice except perhaps in the 
chapter on “habits.” It makes excellent and profitable reading 
for those who wish to know this subject from the stand-point of 
discovering (but not especially helping) that ever-present product 
of our civilization, the nervous child. A. G. M. 
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THe ALLIGATOR AND Its ALLIES. By M. Reese, Pro- 
fessor of Zodlogy in West Virginia University. Pp. xi, 342; 
52 figures; 28 plates. New York: G. P. Putnam’s Sons. 


ALTHOUGH regarded by the publishers as a book of general appeal, 
this treatise will doubtless find a large acceptance only in the 
hands of specialists in herpetology and embryology. The only 
part which might concern others is the first chapter on the biology 
of the crocodile. While in part a compilation of information regard- 
ing this group of reptiles, there is much of original information 
coming from the author’s somewhat extensive experience with the 
American forms. This is particularly true of the chapter on the 
development of the alligator, which occupies one-third of the book, 
and is a reprint, in part, of an earlier paper. The illustrations, 
many of them original, are good and the typography is excellent. 

McC. 


CEREBROSPINAL FevER. By Tuomas J. Horner, M.D., Assistant 
Physician to St. Bartholomew’s Hospital. Pp. 179; illustrations 
17. London: Oxford University Press. 


Tuts small book is essentially a monograph on the subject of 
cerebrospinal fever. It is called forth by the present prevalence of 
the disease in England, and among English troops. There is interest- 
ing history which notes the various epidemics occurring since 1805, 
when cerebrospinal fever was first recognized as an entity. Especial 
mention should be made of the chapters on modes of infection and 
prophylaxis. Indeed, the treatise is quite complete, and all that is 
definitely known of cerebrospinal fever is to be found clearly stated 
in an easily accessible form. A. G. M. 


Mepicat Hints. By Cotonet J. Epwarp Squire, M.D., F.R.C.P., 
D.P.H. 128 pages. London: Oxford University Press. 


In reading this book one cannot but be impressed with its value 
for those for whom it was written—namely, the medical officers 
of an army. It is refreshing at a time when so much surgical is to 
be read of war to find this little volume devoted to things medical. 
The more common medical conditions to be met with in war time 
are concisely dealt with. There are excellent chapters on parasites 
and poisons, including bichloride, alcohol, and tobacco, and the 
remarks about malingering and marching are especially noteworthy. 

A. G. M. 
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Tue ADoLEscENT. By J. W. Staueuter. Pp. 100. New York: 
The Macmillan Company. 


ANYONE who is searching for a study of the psychology of the 
adolescent will read this book with much pleasure and profit. The 
explanation of mental processes, desires, actions and motives is 
usually clear, and reflects a vast knowledge of youth. The unfold- 
ing of the mind and emotions in an individual is compared to the 
evolution of the race as a whole. By clear reasoning it seems proved 
that civilization and a prolongation of adolescence are found together. 

Valuable chapters point out the difference between the education 
of boys and of girls. Juvenile crime, skepticism, adolescent love, 
and the normal development of the instincts and emotions are other 
subjects dwelt on in an interesting manner. 

The book is especially recommended to teachers. One cannot 
but wish that he had had someone with the understanding of the 
author to conduct him through the “storm and stress” of his own 
adolescence. A. G. M. 


Back INJURIES AND THEIR SIGNIFICANCE UNDER THE WORKMEN'S 
COMPENSATION AND OTHER Acts. By ArcHIBALD McKeEnprick, 
F.R.C.S.E., Surgeon in Charge of Surgical Roentgen-ray Depart- 
ment, Royal Infirmary, Edinburgh. New York: William Wood 
& Co., 1916. 


Tuts book consists of 173 pages and 14 illustrations. The medico- 
legal aspect of back injuries is emphasized in the preface and also in 
the context. The first 34 pages treat anatomy in detail. A few 
pages are devoted to stress and contusions of muscles, also to the 
healing process. A small portion is devoted to surface anatomy. 
The mode of examination of the patient and the significance of the 
history and subjective and objective symptoms have received more 
or less of careful attention. 

The heading Examination is interspersed with anatomical, patho- 
logical, and physiological facts. The significance of the Roentgen 
ray is moderately emphasized. 

A considerable portion of the book is devoted to dynamics, under 
which heading external and intrinsic stress, as applied to this part of 
the anatomy, and its effect upon the structures, is more or less care- 
fully figured out. 

The book to a rather considerable extent is elementary, especially 
in its dealing with anatomical facts. It is somewhat desultory and 
poorly arranged. In many places it is unconvincing; however, it is 
a collection of very useful facts, which should be of decided value to 
the person interested in back injuries. W. J. M. 
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PracticAL PRESCRIBING AND TREATMENT IN THE DISEASES OF 
INFANTS AND CHILDREN. By D. M. Macponacp, M.D., 
Pp. 193. London: Oxford University Press. 


In this little book the author attempts to point out some diff- 
ences between dosage of drugs in children and adults, and to give 
brief outlines of treatment in certain of the more common diseases 
and conditions of childhood. In the first chapter is a plea for 
carefulness in prescribing and avoidance of certain incompatibilities. 
There is a chapter on infant feeding which is notably brief. The 
diet tables contain none of the newer preparations, such as casein 
milk. The chapter on emergencies contain some helpful sug- 
gestions, although the section which deals with the treatment of 
specific diseases is incomplete even for so small a manual. 

It would seem that the book is of little value to the specialist, 
although it might be of some small service to the general practi- 
tioner dealing with children. A. G. M. 


THe AFTER-TREATMENT OF OPERATIONS. By P. LockHart- 
Mummery, F.R.C.S. Eng., B.A., M.B., B.C. Cantab., Senior 
Surgeon, St. Mark’s Hospital for Cancer, Fistula, and other Dis- 
eases of the Rectum; The Queen’s Hospital for Children, London; 
Honorary Surgeon to King Edward VIIth’s Hospital for Officers; 
Special Consulting Surgeon to City of London Military Hospital 
and Fulham Military Hospital; Jacksonian Prizeman and Late 
Hunterian Professor, Royal College of Surgeons. Fourth edition. 
Pp. 275; 39 illustrations. London: Balliére, Tindall & Cox. 


New York: William Wood & Co. 


For the general after-treatment of operation cases this manual 
fills an important place, and from the very comprehensive way in 
which the subject is presented it should be in the hands of every 
house surgeon and general practitioner. 

In the present edition much new matter has been added, especially 
a chapter on the treatment of gunshot wounds, and the chapter on 
surgical shock has been entirely rewritten, being chiefly a summary 
of Crile and Lower’s contributions on this subject. 

The book is well edited and the illustrations are attractive and 
helpful. Throughout the text there are numerous foot-note histo- 
ries of cases very aptly illustrating the condition under discussion. 
There are also many references to the literature. é. €. B. 
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Studies on the So-called Transitional Cells.—Evans (Arch. Int. 
Med., 1916, xviii, 692) in the present study has made the attempt to 
clear up some of the uncertainty which exists in regard to the large 
mononuclear white blood cells, concerning the various types of which, 
their origin and significance a great deal of confusion exists. In this 
group the so-called transitional cells stand out from all the rest by reason 
of their content in granules of an oxydase ferment, as can readily be 
demonstrated, by the application of the indophenol-blue reaction. 
Taking advantage of this fact the author has attempted by means of 
experimental methods, to determine first which of the mononuclear 
wandering cells of the tissues, if any, are lymphoid and which histog- 
enous; second, which of the large mononuclear cells of the blood fall 
into the same groups; third, whether the transitional cells of the periph- 
eral blood can be identified with any other mononuclear cells of the 
blood or tissues; and finally, whether all the mononuclear wandering 
cells of the body exclusive of the small lymphocytes, are of histogenous 
origin. He has attempted to solve these points by a number of methods 
including intravenous vital staining, and intraperitoneal vital staining, 
using various types of dyes. As a result of his studies Evans gives the 
following grouping of the mononuclear cells: (1) Cells containing an 
oxydase ferment and not taking the vital stains. (2) Cells containing 
no oxydase ferment but specifically stained intra vitam. These cells 
are the normal constituents of the tissues and are of rare and accidental 
occurrence in the peripheral blood. (3) Cells containing no oxydase 
ferment and not taking the vital stain, namely the lymphoid elements 
in which are included the true lymphocytes and probably most of the 
non-oxydase large mononuclears of the blood. These observations 
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would seem to refute the theory of Mallory which assumes that all the 
adult mononuclears of the blood are of endothelial or histogenous origin 
and supports the view of Aschoff that there is a distinct histogenous and 
lymphoid group of cells totally distinct from each other. With specific 
reference to the transitional cells Evans points out that they constantly 
present the following features: (1) They possess an oxydase ferment 
readily demonstrable. (2) They are not specifically stained intra 
vitam. (3) They take up carmin particles from an unfiltered solution. 
(4) These cells may be found in the spleen and other blood-forming 
organs, but are not more abundant in the splenic vein blood than else- 
where and are never seen in the omentum, serous fluid or tissues when 
any polymorphonuclear cells are present. (5) And finally, the evidence 
is in favor of the view in accordance with that supported by Naegeli, 
that these cells belong to the granulocyte series and, together with the 
other granular polynuclear cells, should be regarded as descendants of 
the myeloblasts of the bone marrow and splenic pulp. 


Autogenous Defibrinated Blood in the Treatment of Bronchial Asthma. 
—KaHN AND EmsHEIMER (Arch. Int. Med., 1916, xviii, 445) have 
devised a rather interesting method for the treatment of bronchial asthma 
consisting of the subcutaneous injection of autogenous defibrinated 
blood. This blood is withdrawn whenever possible, during an asthmatic 
attack. The theory upon which they base this mode of treatment may 
be stated in the following way: asthma is presumably due to a spasm 
of the smaller bronchi and this spasm in turn is probably the manifesta- 
tion of an anaphylactic condition. It is presumed that the anaphylactic 
phenomenon represented by an attack of bronchial asthma is to be 
explained upon the basis of protein sensitization, though whether the 
protein gains access to the body by the nasopharynx, gastro-intestinal, or 
respiratory system is not certain. In any event, it is probably absorbed 
into the blood, and if so, it should be found there most probably just 
prior to or during an acute asthmatic attack. If these assumptions 
are true, then it is quite conceivable that immunization by the repeated 
parenteral injections of autogenous defibrinated blood should be bene- 
ficial to the patient. Applying this theory, the patients have secured, 
in six successive cases, of bronchial asthma, very favorable results as 
shown by definite improvement generally and a decrease in the fre- 
quency and severity of the bronchial asthma attacks. The patients 
have been able to do more work and have gained in eight. The pro- 
cedure is simply the withdrawal of about 20 to 30 c.c. of blood into a 
sterile flask which contains a number of glass beads. By agitation the 
blood is defibrinated and it is then immediately injected subcutaneously 
into the loin of the patient. Aside from a little local discomfort, there 
have been no untoward effects following the injections. 


The Relation of the Pituitary Body to Renal Function.—A great deal 
of work has been done recently in an attempt to demonstrate a relation- 
ship between the pituitary body and the kidneys, especially with regard 
to the etiology and pathology of diabetes insipidus. In the present 
article Morzvetpt (Jour. Exp. Med., 1917, xxv, 153) brings for- 
ward further evidence to support a conclusion previously advanced 
by him to the effect that the pituitary body exerts its essential action 
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upon the kidneys in the way of checking the flow of urine or in other 
words, the function of the pituitary body with relation to the kidney is 
one of an anti-diuretic effect, this action being most marked when 
diuresis is high. In support of this contention the author has previously 
shown the beneficial effects which have persisted over a period of two 
years in a case of diabetes insipidus treated with the posterior lobe of 
the pituitary body. In the present work a more or less constant arti- 
ficial polyuria was worked out in rabbits by introducing into their 
stomachs between 150 to 200 c.c. of water. Curves of excretion were 
thereafter charted out for various rabbits treated with pituitary extracts 
of a number of different preparations. In addition to noting the effect 
of pituitary extract, the effects of other drugs such as chloral, strychnia, 
morphin, caffein, adrenalin, thyroid and thymus glands were noted all 
under different conditions of administration and both with and without 
the intermediate action of the nerve supply to the kidneys. As a result 
of the study the author again comes to the conclusion that extracts of the 
posterior lobe of the hypophysis, whether given by mouth, subcutane- 
ously or intravenously, are able to check an induced polyuria. This 
anti-diuretic effect is apparently independent of the changes in the 
blood-pressure, intestinal absorption or the action of the vagus nerves. 
One very interesting feature and of practical therapeutic importance 
was the beautiful demonstration of the fact that the anti-diuretic action 
of the pituitary is absent or only slightly present, in checking the 
so-called salt diuresis produced, in this instance, by the ingestion of 40 
c.c. of a 10 per cent. solution of sodium chloride. This fact is a further 
demonstration of the essential difference between water diuresis and 
salt diuresis and shows the importance of a salt-poor diet in the rational 
treatment of diabetes insipidus. 


Renal Function in Pernicious Anemia. — It has been previously 
pointed out that patients with severe anemias may give results to a renal 
test diet which are similar in every detail to those found in advanced 
vases of contracted kidney. The point first emphasized by Mosenthal 
has been further studied by CHristran (Arch. Int. Med. 1916, xviii, 
430) in a series of cases of pernicious anemia. The data secured 
from this study indicatés without doubt that in severe anemia renal 
function as measured by diet tests, is‘disturbed in much the same way 
as in cases of advanced chronic interstitial nephritis. This is appear- 
ently true no matter whether the anemia is in a young or old person. 
It would seem most likely that the disturbance of renal function is a 
direct result of the anemia and is the expression either of a nutritional 
or of a toxic disturbance in the activity of the renal cells. Evidences 
in favor of this view are shown by the improvement in renal function 
which takes place parallel with an improvement in the anemia itself. 
In view of the fact therefore that an advanced nephritic picture may be 
entirely simulated by cases of severe anemia, it is absolutely necessary to 
consider the element of anemia whenever one attempts to draw con- 
clusions from renal test diets applied to patients with nephritis. Christian 
points out however, the fact that this point, though of great importance, 
is not going to prove a very complicating factor, since, despite their 
pallor, the degree of anemia in patients with advanced nephritis is very 
often slight. 
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The Antiseptic Treatment of Wounds.—IrELpDMAN and WALTON 
(Lanect, December 23, 1916, p. 1043), from a large military experience, 
deduced the following as the best antiseptic treatment for wounds: 
The antiseptic, itself, was prepared by rubbing together in a mortar 
crystals of pure carbolic acid and camphor in equal parts by weight— 
a perfectly clean sweet smelling liquid being thus obtained. As is the 
case when using any other application, it is primarily essential to pro- 
vide adequate drainage. When seen in a relatively early stage the 
wound, if deep or punctured, should be opened under general anesthesia 
so as to eliminate, as far as possible, any pockets in the tissues and all 
foreign bodies, loose pieces of bone, or necrotic tissue should be removed. 
When the wound has been freely opened sufficient of the liquid is poured 
in to reach the whole surface of the tissues. In large wounds as much as 
one or two fluid ounces may be required, although as a general rule one 
or more fluid drams are sufficient. Drainage tubes are inserted as 
required and packed around with gauze soaked in the fluid. On the 
surface dry gauze is applied. It is only necessary to change the dress- 
ings every forty-eight hours, when a few drops of the fluid are dropped 
down the tube and fresh soaked gauze applied to the raw surfaces. 
When the treatment is commenced some days or weeks after the inflic- 
tion of the wound it is again necessary to open up all sinuses and pockets 
so that the fluid may reach all the septic areas, and if necessary tubes 
should be inserted so that free drainage is established. The fluid is then 
used in the same manner as previously. It is noteworthy that the fluid 
can be handled freely without doing any harm to the skin. but if left for a 
prolonged period in contact with the patient’s skin around the wound 
a certain amount of burning may be caused. For this reason surface 
dressings should be formed of dry gauze. It is rarely necessary to smear 
the surrounding skin with sterilized vaseline. The following claims are 
made for the treatment: It overcomes sepsis more rapidly than other 
methods. With its use amputations are much less frequent. It dimin- 
ishes pain rather than increases it as is so often the case with other 
dressings. The dressing requires to be changed only at long intervals. 
Its use is associated with no danger. The amount of work in the ward 
is greatly diminished. It is most suitable to the conditions of modern 
warfare. 


Tissue Fragments and Wound Infection.—Tay or (Ann. Surg., 1916, 
Ixiv, 641), in connection with his military hospital work in France, 
carried out a series of experiments on guinea-pigs to determine the parts 
played by missiles, fragments of clothing, and detached or severely 
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traumatized tissue fragments, in carrying loads of bacteria and acting 
as foci of infection. The result of the experiments suggests that in the 
cleaning of fresh wounds at least as much care should be exercised to 
remove separated and devitalized fragments of tissues as is taken to 
remove other foreign bodies. In all operative procedures where blunt 
dissection is practiced it should be remembered that torn fragments of 
devitalized tissue may remain to become a ready soil for the incubation 
any bacteria which may gain access to the wound. 


Blood-pressure and Graphic Vasomotor Changes in the Periphery 
During Ether Anesthesia.—Muns (Ann. Surg., 1916, Ixiv, 645) says 
that in a former paper he studied the changes occurring in the peripheral 
vessels during shock brought on by intestinal trauma. The animals 
used were anesthetized with ether, and the question arose as to what 
depressing, exciting or neutralizing effect the anesthetic may have had 
on the vasomotor mechanism. He carried out a series of experiments 
on dogs to study these effects, with the following results: Ordinary 
third-stage ether anesthesia prolonged beyond one hour results in more 
or less marked vasodilation in the periphery. This is a progressive 
change, more or less regular in character, increasing directly in propor- 
tion to the lengthening time of administration. In most cases the limit 
of vasodilation is not reached seven hours after the beginning of the 
anesthetic, but occasionally the extreme of the condition may be reached 
after a shorter administration of ether. There is a direct relationship 
between the condition of the vasomotor control and the blood-pressure. 
The end-result of ether depression is loss of function. The symptom- 
complex, known as post-operative shock, is a combination of the effects 
of excitation and depression, and varies direction with the algebraic sum 
of these two factors. The vasomotor center is the variable factor in 
bringing about the vasomotor change; the variation of response is 
directly dependent upon the changes in the vasomotor center produced 
by ether. 


Blood-pressure and Prostatectomy.—Pracock (Ann. Surg., 1916, 
Ixiv, 659) says that there is a vital and definite relationship 
between the vascular system, and the renal functionating which is 
measured by the blood-pressure. And as old age and obstruction of 
the lower urinary tract greatly raise this pressure, we view with interest 
anything which suddenly decreases it, as serious complications often 
result. On the basis of seven prostatectomies in which blood-pressure 
observations were made, he found that there is a definite physiologic 
relation existing between the blood-pressure and the filtration in the 
kidney glands. That a high blood-pressure is purely compensatory, and 
necessary to the individual in which it is found, to maintain a normal 
excretion of urine. That any sudden and permanent lowering of the 
blood-pressure by radical or heroic measures is often a fatal procedure. 
That a persistently high blood-pressure, even in the absence of albumin 
and casts, usually means a hidden nephritis. That a chronic prostatic 
obstruction produces serious back pressure changes in the ureters, the 
kidney substance, the kidney circulation and the excretion of urine. 
That a sudden relief of this intravescial pressure produces an immediate 
fall in blood-pressure, from 20 to 100mm. Hg. That if the pre-opera- 
tive blood-pressure is much over 150 mm. Hg, the risk of a cystotomy or 
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prostatectomy increases rapidly. That compensation between the 
blood-pressure and the urinary excretion will take place if the pressure 
is not abnormal and will occasionally in a high pressure where there is 
unusual vitality or compensatory power. 


Spondylitis Deformans Relieved by Albee Operation. —FINKELSTEIN 
(Ann. Surg., 1916, Ixiv, 713) says that of all the ills that man is 
heir to, none can claim priority over spondylitis deformans as a deform- 
ing and disabling disease, not only because of its chronic progressive 
nature, but also because of our inability either to check its progress or to 
relieve its distressing symptoms. The spondylitis in this case began 
with a severe injury of the spine, twenty-eight years before opera- 
tion, but it was not until twenty-two years later that working became 
a hardship. For five years he received non-operative treatment, 
including the use of a plaster cast. The Albee operation was performed 
in April, 1915, in the usual manner. The cast was discarded during 
August, 1915, and he began to work in an ammunition factory. He has 
been seen once every three months since. He is absolutely free from 
pain, and there is very little restriction of motion in spite of the fact that 
his work is very laborious, consisting of carrying shells weighing up to 
50 pounds. He has not lost a day during the year. This is the first 
time, in Finkelstein’s knowledge, that the Albee operation has been done 
for spondylitis deformans, and in view of the results obtained, he believes 
it has a distinct indication in (1) those cases where the disease is localized, 
(2) in the early stages before the disease has progressed, (3) where there 
is an acute exacerbation in a chronic process, (4) where there is abdom- 
inal breathing which is interfered with by spinal brace or spinal cast, 
(5) as a last resort in those hopeless cases where all other methods have 
been tried and found wanting. 


Felons.—Dorrance (Ann. Surg., 1916, Ixiv, 716) says that he 
has 47 cases on file since his last paper on this subject, followed from 
beginning to end. Of these, 40 cases were opened within the first 
forty-eight hours, and complete cure ensued. Of the other 7, 5 were 
done after fifty hours had elapsed. Of the first two series the results 
were better than he has seen from longitudinal incisions, and of the last 
2 cases, one had to have the phalanx removed while the other recovered 
only after a long and tedious treatment with a deformed finger. Dorrance 
makes an incision starting at the base of the nail on one side and extend- 
ing in the line of the furrow over the tip of the finger, down on the other 
side to a point on a level with the beginning of the incision, in that way 
making a flap of the tip of the finger. It can be dogmatically stated 
that if the procedure is followed out properly, observing the rules, loss of 
sensation in the tip of the finger never occurs and the final result will be 
practically a normal finger. He concludes that all felons are caused by 
puncture wounds. Cases must be treated within forty-eight hours to 
get a perfect result. Cases over seventy-two hours’ standing have 
usually damaged bone. Nitrous oxide is advisable in the majority of 
cases. The length of time required for perfect function depends upon 
the time elapsing before treatment is instituted. Restoration of 
function is quicker by this method than any other tried in Dorrance’s 
experience. 
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A Critical Study of One Hundred and Twenty Cases of Late Syphilis. 
—Wute and Ex.iorr (Jour. Am. Med. Assn., 1916, lxvii, 1916) present 
this study with particular reference to the effect of early treatment upon 
the development of late manifestations of syphilis. A definite history 
of treatment with particular regard to time of inception and character 
was obtainable in all the cases studied. Fifty-five cases had absolutely 
no treatment whatever. In the remaining sixty-five treatment had been 
inefficient except in one single case. In other words, but one case of the 
entire group had had what would be deemed, under the accepted criteria 
of today, intensive treatment. To sum up these figures, almost 50 
per cent. of the cases had received no treatment whatever, and of the 
remaining cases in which treatment had been administered, with the 
exception of a single case of precocious malignant syphilis, the treatment 
had been desultory and unintelligently carried out. Inasmuch as it 
was found that over 30 per cent. of the cases occurred before the end 
of the fourth year, it seems fair to compare this series with a number 
of other cases which had been observed over the same period of time 
and in which treatment had been instituted at the outset and carried 
through intensively. Of such cases they had forty which they have 
been able to follow for the four years following their infection. These 
patients have all received repeated injections of salvarsan followed by 
vigorous mercurialization in the form either of inunctions or injections. 
Of this number, 36, or 90 per cent., have reached the fourth year without 
any signs of recurrence, and the largest percentage of these cases are 
serologically cured. Of the 4 cases in which there has been recurrence, 
two patients have returned with central nervous system involvement 
in the nature of neural recurrences which yielded promptly to treat- 
ment. One patient had recurrent mucous patches, notwithstanding 
vigorous treatment, and the last was the precocious malignant syphilid 
mentioned before. By far overshadowing all other causes of the appear- 
ance of late syphilitic sequele, the lack of, or inefficiency of treatment 
during the early period stands out as the most important factor. The 
inefficiency of treatment by the ingestion of pills is suggested by the 
fact that in some cases in which treatment was given the largest number 
had been treated in this fashion. The tendency for late sequele to 
appear increases up to the fourth year, which represents a fastigium 
after which there is a decrease in the probability. That no latent 
untreated cases are immune is suggested by the lapse of forty-four 
years after infection in one of the cases. Trauma probably plays 
a smaller role in the production of active syphilis during the period 
of latency than is generally supposed. Where it occurs it is likely 
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to influence the appearance of gummatous lesions in or around the 
skeletal structures. Intensive treatment as accepted by modern 
methods (salvarsanization and thorough mercurialization during the 
early months) is protective in the largest percentage of cases. In 
treated cases the occurrence of late sequele, except for isolated and 
exceptional cases, must be regarded as an indictment against the method 
of treatment. 


The Control of the Nausea and Vomiting of Pregnancy by Intra- 
muscular Injections of Corpus Luteum Extract.—Hirst (Jour. Am. 
Med. Assn., 1916, lxvii, 1848) presents the results of further experience 
with the use of corpus luteum extract as a therapeutic measure for the 
nausea and vomiting of pregnancy. Hirst has now treated 25 consecu- 
tive cases, without any attempt to choose the favorable or eliminate 
the unfavorable. Corpus luteum extract injected intramuscularly was 
successful in controlling the nausea and vomiting in 21 of the 25 cases, 
and in four it proved a complete failure. The smallest number of doses 
in any successful case was four. The largest number of doses was 
forty-two, but the nausea had ceased after the tenth dose in this case. 
The dosage depends upon the severity of the symptoms. The remedy 
as used by Hirst is in the form of ampules, each containing one-third 
grain of soluble corpus luteum powder in 1 c.c. of salt solution, saturated 
with chlorbutanol for its local anesthetic effect. This amount is equiva- 
lent to 23 grains of dessicated gland. The injections have not produced 
abscesses and there have been no untoward symptoms following its 
use. Hirst believes that the effect of corpus luteum as a factor in con- 
trolling the nausea of pregnancy has not received the attention it 
deserves and hopes that a more extended trial will sustain his belief 
in its efficacy as a therapeutic procedure. 


The Incidence and Treatment of Entameba Histolytica Infection.— 
Dosey (Brit. Med. Jour., 1916, 2914, 612) compares the results 
obtained by treating amebic dysentery by subcutaneous injections of 
emetic hydrochlorid with those obtained by the oral administration of 
emetin bismuth iodid. Emetin hydrochlorid was given by subcutaneous 
injection to a group of 21 cases of amebic dysentery. The dosage for 
each patient varied from eleven to fourteen daily injections of one grain 
each. The stools were frequently examined during the treatment and 
for considerable periods of time after the completion of the treatment. 
Of the 21 patients thus treated, 7 were apparently cured,.5 were not 
even temporarily freed of amebe and the remainder al! promptly 
relapsed. In those cases relapsing the amebz were again found in the 
stools at intervals of from one to sixteen days after the treatment was 
discontinued. Eleven of the 14 cases that failed to respond to emetin 
hydrochlorid were then given emetin bismuth iodid by mouth in doses 
of one grain three times a day for periods of twelve days. Everyone 
of these patients was promptly and apparently permanently cured. 
There were no untoward symptoms that followed the use of the drug by 
mouth except nausea in a few instances. The 3 remaining cases that 
had previously relapsed after treatment by emetin hydrochlorid were 
treated by a second course of the same preparation in daily doses of one 
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grain. ‘Two of these were not even temporarily benefited by the treat- 
ment, while the third was freed of the amebe for only three days and 
the infection then recurred. Two of these same 3 patients were then 
given emetin bismuth iodid and both were completely cured. Dobell 
then tried the effect of the remedy on a series of ameba carriers and a 
prompt cure was obtained in all. He believes that it is the most efficient 
remedy for carriers—affecting the encysted form of the parasite more 
certainly than does emetin hydrochlorid. It is interesting to note that 
many of the patients were infected with other parasites: Entameba 
coli, lamblia and chilomastix, and in no case were these parasites 
removed from the feces by any form of emetin treatment. The enta- 
meba coli disappeared during treatment in some instances, but promptly 
recurred after the discontinuance of the treatment. 


The Quantitative Effect of Salvarsan on the Wassermann Reaction 
of the Blood.—Kine@ (Jour. Am. Med. Assn., 1916, Ixvii, 1669) says that 
in most cases little change occurs in the strength of the Wassermann 
reaction during the first five days following the administration of sal- 
varsan. Ina series of twenty treatments, only 1 case, in the primary 
stage, showed a marked weakening of the test. Some previously 
untreated cases may be given prolonged salvarsan therapy with very 
little weakening of the Wassermann reaction. Such cases may, however, 
show striking improvement symptomatically. In this series only one 
insignificant temporary increase (provocative reaction) in the comple- 
ment-binding substance could be demonstrated, following the adminis- 
tration of salvarsan, The author thinks it is improbable that over 
short periods of time, there occurs any marked spontaneous fluctuation 
in the amount of complement-fixing substance in the blood of syphilities, 
Definite proof of the existence of the provocative Wassermann reaction 
following salvarsan is not at hand at the present time. 


A Further Report on Thromboplastin Solution as a Hemostatic.— 
Hess (Jour. Am. Med. Assn., 1916, Ixvii, 1717) has found that tissue 
juice made from brain (thromboplastin solution) has proved itself 
of practical value in controlling hemorrhage wherever it can reach the 
site of bleeding. In cases of true hemophilia it may be regarded almost 
as a specific hemostatic. It is to be recommended for local use in the 
bleeding of the newborn, in nasal hemorrhage, and in the parenchy- 
matous bleeding associated with various operations. Where local 
applications fail, it should be injected into the site of hemorrhage, 
as in bleeding from the gums following tooth extraction. This method 
‘an readily be resorted to, as thromboplastin solution loses but little 
of its potency as the result of dilution and cursory boiling. Further 
clinical experience is necessary before its value can be determined as a 
hemostatic in connection with hemorrhage of the gastro-intestinal tract. 
However, it is innocuous when given by mouth in considerable dosage, 
and would seem to be indicated in bleeding from the stomach and from 
the upper intestine. Hess says that, in addition to its hemostatic 
action, this tissue extract has been found to possess healing properties, 
actively stimulating granulation tissue and hastening epithelization. 
It is therefore applicable as a dressing for torpid ulcers and sluggish 
wounds. 
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The Neuropathic or Nervous Child.—E. B. AuGELL (New Yor/: State 
Jour. Med., 1917, xvii, 13) in a discussion of the nervous child quotes 
Dr. Francis Warner’s description of the typical signs of the nervous 
child. Nervous children are apt to complain of headaches, are poor 
sleepers and hard to put to sleep, talk in their sleep and grind their 
teeth, and are tired on arising. They are delicate without having any 
disease and are rarely attacked by illness. They are not strong, cannot 
walk far without tiring; some days they are too tired to do anything 
and must rest. Their appetite is capricious and they easily loose weight. 
They are generally well made in body, but may be tall and rather thin, 
with subnormal body weight. In nerve signs they give evidence of 
weakness and overspontaneity. Augell lays emphasis on the study 
of the physiognomy and muscle action in the observation of children 
and suggests a well tried out test employed by Dr. Warner. In asking 
a child to extend its arms in imitation of your own example, the arms 
should come out parallel, hands almost on a level, fingers when extended 
are curved slightly downward from the wrist with the thumbs closely 
applied to the hands, a position which denotes the balanced action of a 
normally acting brain. The nervous child, however, shows a different 
result. If tired, there is drooping of one arm below the other, the 
thumb drops away from the hand and in extreme cases the hands drop 
from the wrist. If the nervous system is in a tense, unbalanced condi- 
tion the fingers are overextended with the knuckles inclined slightly 
backward marking overmuscular action. This sign was noted in 25 
per cent. of the author’s cases. Augell is inclined to regard nervousness 
in children as dependent on ill-balanced nervous control rather than 
exhausted s1ervous energy. The relation between muscular and brain 
activity is very direct and Augell impresses the value of trained mus- 
cular exercise in increasing the size of the motor convolutions of the 
brain as well as the depth of the cortex and in developing ready control 
and quick response in the mind. He cites military drill as exceptionally 
valuable in this respect and in developing self-control which is a vital 
factor in the treatment of the nervous child. Neurotic inheritance 
plays a more important part in childhood neurosis than in the adult 
type. In 80 cases of typically nervous children, 70 per cent. gave a 
history of neurotic inheritance. The arthritic diathesis is another 
important factor, about 30 per cent. giving a family history of arthritic 
trouble in the immediate ancestry. Among a list of physical conditions 
and abnormalities which cause nervousness Augell mentions bad oral 
hygiene, disorders of the digestive tract or faulty metabolism, especially 
a too high protein diet, and conditions due to bad ventilation in home 
and school. 


OBSTETRICS 

Little’s Disease. —JoserpH S. (Arch. Pediat., 1916, xxxiii, 
812) brings out the various conceptions held by different authorities 
on this malady, showing quite a diversion of opinion as to what class 
of cases of spastic paraplegia should be designated Little’s disease. 
Spastic paralysis, because seen in infancy and childhood should not 
be classed as Little’s disease solely for that reason. Wall states that 
Little’s disease appears to represent cases of congenital spastic rigidity 
or paralysis having their origin before or during the act of birth from 
causes within the central nervous system, particularly the cerebrum 
and that this excluded the whole group of spastic paraplegias occurring 
during infancy as well as those paralys<:s dependent upon peripheral 
lesions. The causative factors are both prenatal and natal. Prema- 
turity apparently is held to be the main general factor, whether the 
effects are due to undeveloped fibers in the pyramidal tracts of the 
brain or as the French writers believe, to syphilis either in the father or 
mother. However, prematurity in itself may be questioned as originat- 
ing Little’s disease since so many premature infants grow and develop 
into healthy beings. Next to prematurity, perhaps intimately associated 
with it among prenatal factors, should be placed syphilis. The French 
school has brought many arguments to prove that syphilis is the most 
common cause of the disease. Natal causes include hemorrhages from 
trauma during labor. Basal hemorrhages are usually fatal while those 
of the cortex permit of life and the consequent degenerations shown in 
Little’s disease. Asphyxia neonatorum has been noted in from one- 
third to one-half of many of the recorded cases. It would seem difficult, 
however, to differentiate between asphyxia as a cause of hemorrhage 
and asphyxia as a result and symptom of hemorrhage which has pre- 
ceded the state of suspended animation. The pathological changes 
‘ausing the paralyses and spasticities taken collectively show hemor- 
hage, meningeal and cortical, defect degeneration and inflammation. 
Primary destruction or non-development of the brain surface is largely 
responsible for the production of the syndrome of Little. Early symp- 
tomatology includes spasticity of the extremities and trunk, inability 
to support the head or retraction of the head, incoédrdination of the 
upper extremities, asymmetry of the face, difficulty in attracting the 
attention of the eyes, strabismus, “choking sounds” and laryngeal 
stridor. Later on lack of proper development and infantile growth 
become apparent and the symptom-complex depended upon the degree 
of cortical involvement. 
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Cases of Apparent Appendicitis Complicating Pregnancy.—-Van TRIM 
(Ann. de gynéc. et de’obst., 1916, xlii, 177) draws attention to the occur- 
rence of symptoms in pregnant women precisely simulating those of 
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acute appendicitis. In the first a gangrenous diverticulum was found 
at operation while the appendix was normal In two other cases the 
symptoms were caused by suppurating dermoid ovarian cysts. The 
fourth patient had classic signs of sudden pain in the right lower 
abdomen, but at operation the cecum and appendix were healthy. 
A collection of blood was found extending into the iliac fossa behind 
and below the uterus and broad ligament. The case proved to be one 
of intra-uterine pregnancy and also ruptured tubal pregnancy. The 
fifth case was postpartum, and the symptoms were caused by the 
twisted pedicle with partially suppurating ovarian cyst. It is not 
uncommon in parturient and puerperal women to have bilateral pain 
described in the lower abdomen. Occasionally this pain is unilateral 
and can often be traced directly to the region of the ovary. In some 
patients this pain follows nervous or psychic shock and is attended by 
no physical symptoms. In making a differential diagnosis the obstet- 
trician should remember that young women may have an acute infective 
process with normal temperature and without rigidity of the abdomen, 
the cardinal symptom being high leukocytosis and the complaint of 
pain. This pain may occur periodically, and may strongly simulate 
the pain of hysteria. Great help is obtained in diagnosis by the exami- 
nation of the blood to determine the degree of leukocytosis present and 
the bacterial examination of the urine to determine the presence or 
absence of colon bacillus infection of the kidney. Two cases in the 
experience of the reviewer illustrate this point. In the first, a young 
woman with a normal temperature was suffering from infection follow- 
ing a criminal abortion. She had no rigidity of the abdominal muscles 
and slightly subnormal temperature and rapid pulse. There was a foul 
discharge from the uterus. On admission to the hospital her condition 
was so grave that operation could not be performed. At autopsy 
rupture of the pyosalpinx and acute infection‘of the peritoneum were 
present. In a second case a young woman had produced upon herself 
abortion by inserting a slippery elm stick. She had a normal tempera- 
ture, not much abdominal rigidity, but complained periodically of 
severe abdominal pain. Her leukocytes were above 21,000. The pain 
was so pronounced and came so regularly that it seemed hysterical in 
character. On section both Fallopian tubes exuded pus, the general 
peritoneum was injected, and the appendix was normal. This patient 
did well with drainage of the pelvic cavity. 


Migrating Phlebetis.—Herpsiom (Jour. Am. Med. Assn., 1916, lxvi, 
1777) reports the case of a woman, aged twenty-eight years, in her fourth 
pregnancy occurring during five years. The first two children had died 
of exhaustion, the third was living and well. At the end of twelve 
hours a fairly developed child was spontaneously born. There was no 
laceration and the placenta came away spontaneously. The uterus 
did not contract well and there was more than the usual loss of blood. 
On the eleventh day of the puerperal period the patient had severe night 
sweats followed by fever. The white blood corpuscles were 17,000, 
hemaglobin 60 per cent. There was inflammation of the right saphenous 
vein which gradually subsided. This was followed by inflammation 
of the other veins in the left side of the neck, axilla, arm and chest. 
This subsided to be succeeded by swelling in the other portions of the 
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body. In all the patient had six relapses, each attended by more or less 
severe constitutional prostration. The patient finally recovered and 
was discharged in the nineteenth week in good general condition. 


The Combination of Morphin and Pituitrin in Labor.—OLIvELLA 
and ARTEAGA (Rev. méd. de Sevilla, 1916, Ixvi, 199) in 7 cases reported 
good results by using a combination of the hydrochlorate of morphin 
and extract of the fresh pituitary body and a sterile vehicle. Pain was 
greatly diminished, uterine contractions were better and the general 
condition of the patient remained good. Postpartum vomiting occurred 
in one case only and involution was ‘normal. One child was born 
apneic, but was readily revived. The children seemed stupid and 
breathed languidly during the first twenty-four hours after birth, and 
required special care. 


Joined Twins.—lIyer (J/ndianapolis Med. Gaz., 1916, li, 237) reports 
the case of a woman who had been in labor three days. On examina- 
tion a fetal head and left forearm had been delivered. A second head 
with its face turned toward the delivered one was also found. This 
could not be pushed up, so it was delivered with forceps without much 
difficulty. Both children were removed through the uterus and a 
common placenta was expressed shortly afterward. On examination 
it was found that the twins were attached by the cartilage of the ribs. 
There was a common abdomen covered only by peritoneum, but there 
were separate pelvic bones and pelvic organs. There was one cord and 
one liver and spleen. There were two pairs of kidneys, a single heart, 
one diaphragm, and two lungs. 


Morphin-hyoscin Method of Painless Childbirth.— Hav rain (Brit. 
Med. Jour., October 14, 1916) states that the method of Krénig and 
Gauss had not been accurately followed by the majority of the British 
obstetricians who have used the drugs. In the Royal Maternity 
Hospital in Edinburgh, Haultain and his staff rigidly adhered to 
Krénig’s technic in the first 8 cases and the results were satisfactory. 
He observed that patients sometimes became restless and highly 
excitable and this seemed to be a personal peculiarity of the individual 
vase. With some patients more than twenty-two injections were 
given during labor. Where it was impossible to obtain separate rooms 
for the isolation of the patient, the ward was darkened and screens 
placed about the patient’s bed and cotton placed in the ears. Forty 
cases were so treated, 36 primipare, and 4 multipare. The smallest 
number of injections was 4 and the greatest 45. Usually } grain 
morphin was given at the beginning with 745 hyoscin. In 3 cases § 
grain morphin was first used. In 3 cases morphin was repeated and the 
second dose was } grain. In 30 out of 40 amnesia and analgesia were 
obtained. There was some effect in every case. In 3 cases the method 
failed. In 1 case there was marked restlessness and injections had to 
be stopped. Postpartum hemorrhage occurred in one case and in 14 
patients the forceps had to be applied. In 5 of these the instrument 
was used without chloroform and in the others chloroform was given. 
Of the 40 children, 5 were dead born, and of the 35 born living, 4 
required artificial stimulation. In using the method in a primipara 
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acute appendicitis. In the first a gangrenous diverticulum was found 
at operation while the appendix was normal In two other cases the 
symptoms were caused by suppurating dermoid ovarian cysts. The 
fourth patient had classic signs of sudden pain in the right lower 
abdomen, but at operation the cecum and appendix were healthy. 
A collection of blood was found extending into the iliac fossa behind 
and below the uterus and broad ligament. The case proved to be one 
of intra-uterine pregnancy and also ruptured tubal pregnancy. The 
fifth case was postpartum, and the symptoms were caused by the 
twisted pedicle with partially suppurating ovarian cyst. It is not 
uncommon in parturient and puerperal women to have bilateral pain 
described in the lower abdomen. Occasionally this pain is unilateral 
and can often be traced directly to the region of the ovary. In some 
patients this pain follows nervous or psychic shock and is attended by 
no physical symptoms. In making a differential diagnosis the obstet- 
trician should remember that young women may have an acute infective 
process with normal temperature and without rigidity of the abdomen, 
the cardinal symptom being high leukocytosis and the complaint of 
pain. This pain may occur periodically, and may strongly simulate 
the pain of hysteria. Great help is obtained in diagnosis by the exami- 
nation of the blood to determine the degree of leukocytosis present and 
the bacterial examination of the urine to determine the presence or 
absence of colon bacillus infection of the kidney. Two cases in the 
experience of the reviewer illustrate this point. In the first, a young 
woman with a normal temperature was suffering from infection follow- 
ing a criminal abortion. She had no rigidity of the abdominal muscles 
and slightly subnormal temperature and rapid pulse. There was a foul 
discharge from the uterus. On admission to the hospital her condition 

yas so grave that operation could not be performed. At autopsy 
rupture of the pyosalpinx and acute infectionsof the peritoneum were 
present. In a second case a young woman had produced upon herself 
abortion by inserting a slippery elm stick. She had a normal tempera- 
ture, not much abdominal rigidity, but complained periodically of 
severe abdominal pain. Her leukocytes were above 21,000. The pain 
was so pronounced and came so regularly that it seemed hysterical in 
character. On section both Fallopian tubes exuded pus, the general 
peritoneum was injected, and the appendix was normal. This patient 
did well with drainage of the pelvic cavity. 


Migrating Phlebetis.—Hrpriom (Jour. Am. Med. Assn., 1916, Ixvi, 
1777) reports the case of a woman, aged twenty-eight years, in her fourth 
pregnancy occurring during five years. The first two children had died 
of exhaustion, the third was living and well. At the end of twelve 
hours a fairly developed child was spontaneously born. There was no 
laceration and the placenta came away spontaneously. The uterus 
did not contract well and there was more than the usual loss of blood. 
On the eleventh day of the puerperal period the patient had severe night 
sweats followed by fever. The white blood corpuscles were 17,000, 
hemaglobin 60 per cent. There was inflammation of the right saphenous 
vein which gradually subsided. This was followed by inflammation 
of the other veins in the left side of the neck, axilla, arm and chest. 
This subsided to be succeeded by swelling in the other portions of the 
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body. In all the patient had six relapses, each attended by more or less 
severe constitutional prostration. The patient finally recovered and 
was discharged in the nineteenth week in good general condition. 


The Combination of Morphin and Pituitrin in Labor.—OLIVELLA 
and ARTEAGA (Rev. méd. de Sevilla, 1916, Ixvi, 199) in 7 cases reported 
good results by using a combination of the hydrochlorate of morphin 
and extract of the fresh pituitary body and a sterile vehicle. Pain was 
greatly diminished, uterine contractions were better and the general 
condition of the patient remained good. Postpartum vomiting occurred 
in one case only and involution was ‘normal. One child was born 
apneic, but was readily revived. The children seemed stupid and 
breathed languidly during the first twenty-four hours after birth, and 
required special care. 

Joined Twins.—lyer (Indianapolis Med. Gaz., 1916, li, 237) reports 
the case of a woman who had been in labor three days. On examina- 
tion a fetal head and left forearm had been delivered. A second head 
with its face turned toward the delivered one was also found. This 
could not be pushed up, so it was delivered with forceps without much 
difficulty. Both children were removed through the uterus and a 
common placenta was expressed shortly afterward. On examination 
it was found that the twins were attached by the cartilage of the ribs. 
There was a common abdomen covered only by peritoneum, but there 
were separate pelvic bones and pelvic organs. There was one cord and 
one liver and spleen. There were two pairs of kidneys, a single heart, 
one diaphragm, and two lungs. 


Med. Jour., October 14, 1916) states that the method of Krénig and 
Gauss had not been accurately followed by the majority of the British 
obstetricians who have used the drugs. In the Royal Maternity 
Hospital in Edinburgh, Haultain and his staff rigidly adhered to 
Krénig’s technic in the first 8 cases and the results were satisfactory. 
He observed that patients sometimes became restless and highly 
excitable and this seemed to be a personal peculiarity of the individual 
‘ase. With some patients more than twenty-two injections were 
given during labor. Where it was impossible to obtain separate rooms 
for the isolation of the patient, the ward was darkened and screens 
placed about the patient’s bed and cotton placed in the ears. Forty 
‘ases were so treated, 36 primipare, and 4 multipare. The smallest 
number of injections was 4 and the greatest 45. Usually } grain 
morphin was given at the beginning with 745 hyoscin. In 3 cases § 
grain morphin was first used. In 3 cases morphin was repeated and the 
second dose was } grain. In 30 out of 40 amnesia and analgesia were 
obtained. There was some effect in every case. In 3 cases the method 
failed. In 1 case there was marked restlessness and injections had to 
be stopped. Postpartum hemorrhage occurred in one case and in 14 
patients the forceps had to be applied. In 5 of these the instrument 
was used without chloroform and in the others chloroform was given. 
Of the 40 children, 5 were dead born, and of the 35 born living, 4 
required artificial stimulation. In using the method in a primipara 
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the first injection must not be given too early, as it tends to stop the 
pains. When the os admits two fingers and pains are regular the drugs 
may be employed. In a multipara the injections can be begun as soon 
as labor starts. The second injection, ;$5 grain hyoscin should be 
given about one hour after the first injection, and this can be repeated 
at intervals of one hour or three-quarter of an hour afterward. The 
morphin should not be repeated in the latter part of the second stage, 
because it tends to produce asphyxia in the child. The advice is given 
that if the hyoscin is not taking effect it is well to give the mother a 
slight whiff of chloroform. Thus the hyoscin is allowed to work and 
the patient passes into the condition of “twilight sleep.” Thirty-seven 
of the 40 patients got up out of bed on the third day after labor. We 
are somewhat interested to observe that the writer describes the 
administration of morphin-hyoscin as the method of Krénig and Gauss. 
They employed scopolamin, and laid great stress upon the absolute 
purity and quality of this drug. There is nothing new in the employ- 
ment of hyoscin with nervous patients whether they be pregnant or 
not, and morphin has long been known to be useful with nervous patients 
during labor. The suggestion to give chloroform to permit the hyoscin 
to take effect is an extraordinary method of treatment, and one which 
does not appeal to us. We do not observe that the results of this treat- 
ment were especially satisfactory in avoiding the use of forceps, and 
yet it is supposed that if the patient be spared suffering her strength 
will be conserved and the use of forceps will be reduced to a minimum. 
After being extensively exploited by the public press, and after a deter- 
mined effort had been made to make the scopolamin method popular 
with the public, it has passed into the category of medical nostrums 
of doubtful value. The only benefit to the public and the profession 
which its attempted introduction produced was the study of the best 
and safest methods of lessening pain during labor, and this brought 
out clearly that the scopolamin-morphin method was difficult of appli- 
cation, uncertain in results, frequently producing asphyxia in the child, 
lengthening labor, and much inferior to other reliable and safe methods 
of treatment. 


The Midwife Problem in England.—In the Brit. Med. Jour., 
September 16, 1916, occurs the annual public health report of the city 
of London. This shows that the expectation of life for men and women 
is lengthened, especially in the case of women for all periods of life. 
The birth-rate diminishes steadily and is now 24.3 per thousand. The 
death rate 14.4 per thousand. The infant mortality rate is also lessen- 
ing; 104 per thousand. Midwives are licensed and under control, but 
the compensation which they receive is so small that very few of them 
can rely solely on their practice as a means of livelihood. Some increase 
their incomes by keeping lying-in homes and others give instruction 
to pupils. It is estimated that 25 per cent. of the total births of London 
are attended by midwives. There is, however, a general tendency on 
the part of the midwives to call medical help more frequently. There is 
still considerable mortality from puerperal septic infection, 393 cases 
being reported, 113 of which proved fatal. 
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Fatal Results of the Percy Treatment.—The method of treating inop- 
erable uterine carcinoma by means of the so-called “cold iron” cauter- 
ization, advocated by Percy, has aroused much interest in this country 
in the past two or three years, and has been previously discussed in 
this department. So far, it has been practically impossible to get any 
definite statement of results from Dr. Percy himself, although he has 
been extremely enthusiastic regarding the possibilities of his technic, 
and a number of other surgeons have reported more or less favorable 
immediate results. As yet the method is too new to admit of judgment 
as to its ultimate accomplishment. That the immediate effects of this 
method of treatment may not be as devoid of danger as has been claimed 
is well shown, however, by a recent report from LEONARD and Dayton, 
(Surg., Gyn. and Obst., 1917, xxiv, 156) recording two postoperative 
deaths. The first patient was fifty-two years of age, and entered the 
hospital with an inoperable carcinoma of the cervix, with masses in each 
broad ligament. The uterus was cauterized for an hour by the Percy 
method, and then the point was introduced for a half hour into each 
broad ligament mass. In this, as in the other case reported, the full 
Percy technic (abdominal control of heat, ligation of internal iliacs, etc.) 
was carefully carried out. The patient developed symptoms of ileus, 
and died suddenly on the fourth day. At autopsy about 24 round 
ulcers were found in the stomach; there was a vesicovaginal fistula, and 
the tissues surrounding the cervix were destroyed, having a foul odor, 
and necrotic, putty-like consistency. Beyond this necrotic mass, how- 
ever, perfectly preserved carcinoma was found. The immediate cause 
of death was a pulmonary embolus. The intestines were greatly dis- 
tended, but no anatomical obstruction could be found. There were 
also pulmonary edema, hemorrhagic serous effusions, extreme cloudy 
swelling of the viscera, and renal epithelial necrosis—lesions which with 
the gastric ulcers presented a picture very similar to that seen after 
extensive superficial burns. It seemed possible, therefore, that death 
in this case may have been due, in part at least, to the same unknown 
factors. The second patient was about the same age, but entered the 
hospital with a very early carcinoma on one lip of the cervix. A typical 
Wertheim operation was done, but within six months she returned with 
a recurrence in the left broad ligament, which contained a firm, fixed 
mass about 5 cm. in diameter. This was treated by the insertion of the 
Percy cautery tip into the center of the mass, thoroughly heating it for 
two hours. The patient’s condition was excellent for four days, when 
incontinence of urine developed and the temperature went up to 105°, 
eventually reaching 108°. Blood cultures showed streptococeci, and on 
the sixteenth day the patient died. At autopsy a vesicovaginal fistula 
was found in this case, also, with a soft, gray necrotic mass of tissue 
extending out into the left broad ligament. At one point in the broad 
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ligament, just beyond the zone of coagulation, living carcinoma tissue 
was found. The cause of death in this instance was the streptococcus 
septicemia. From these two cases, the authors draw the conclusion that 
not only does the Percy method fail to kill off completely the cancer cells, 
but that it leaves a sloughing, coagulated mass of tissue which offers an 
ideal medium for the growth of microérganisms. It probably will be 
found impossible always to prevent infection of this area, and once 
infected the thrombosed vessels of the region offer a ready entrance into 
the system. 


Syphilis of the Bladder.—Baker (Surg., Gyn. and Obst., 1917, xxiv, 
187) draws attention to the fact that while until quite recently this lesion 
was considered extremely rare, its very existence being denied by some 
authors, our increasing knowledge of urology has shown that syphilis 
will have to be given a more prominent place in the etiology of urinary 
disturbances. A sufficient number of authentic cases of bladder syphilis 
are on record to leave no doubt as to its existence, though no definite 
symptomatology has been established. It has been well said that 
syphilis is the great imitator, producing symptoms and lesions closely 
resembling those of many other diseases, and this is true of its vesical 
manifestations. The most common symptom is increased frequency of 
micturition, one of the most striking features being usually the extreme 
sensitiveness of the bladder, this being the more marked the closer the 
lesion, especially an ulcer, is to the vesical orifice. Urgency is always 
extremely marked, the symptoms thus resembling somewhat renal and 
vesical tuberculosis. The urine may show nothing but a few red blood 
cells, or may be frankly hemorrhagic; pus is usually absent, as are 
bacteria, and spirochete have never been found. The type of lesion 
found on cystoscopic examination varies according to the stage of the 
disease. In the secondary stage there may be small macules, or small 
multiple superficial ulcerations, with hyperemic mucosa. In the tertiary 
stage the lesions are of two types; the gummatous ulcer and the papil- 
lomatous tumor, both of which may exist together. These ulcers are 
usually single, with ragged indurated margins, grayish bases, and a 
surrounding zone of deep red color. The papillomatous tumors may 
resemble either carcinoma or the ordinary benign tumor; their surfaces 
are frequently ulcerated, and may be covered with incrustations. The 
most common site for both secondary and tertiary lesions is the base of 
the bladder, just external to the ureteral orifices but they may be found 
on any part of the wall. It is common to find the vesical orifice in 
females greatly swollen and irregular, or to find a gummatous tumor in 
this region. The tertiary lesions show no tendency to spontaneous 
cicatrization, but tend to progress to the point of perforation. The 
absence of ulcers, vegetations, ete., should not rule against the diagnosis 
of syphilis, however. Excessive swelling and hyperemia of the vesical 
mucosa, either diffuse or patchy, associated with the symptoms of a 
cystitis unresponsive to local treatment, the absence of all common 
etiological factors, and especially the absence of infection in the urine, 
with a positive Wassermann, and the prompt disappearance of all symp- 
toms and lesions after antisyphilitic treatment should constitute, in the 
author’s opinion, sufficient evidence for the diagnosis of syphilis of the 
bladder. 


HYGIENE AND PUBLIC HEALTH 465 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 
MILTON J. ROSENAU, M.D., 


PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 
AND 
JOHN F. ANDERSON, M.D., 


FORMERLY DIRECTOR OF THE HYGIENIC LABORATORY, PUBLIC HEALTH SERVICE, 
WASHINGTON, D. C. 


Typhus Fever.—S. Bb. Grusss (United States Public Health Reports, 
1916, xxxi, 42, 2918) describes new methods adopted at the Boston 
Quarantine for destroying lice on typhus fever suspects. After undress- 
ing, the suspect is sprayed from head to foot with a gasoline soap solu- 
tion. This is soap one, water four, gasoline four parts, to make the 
stock which is diluted with five to ten parts of water before using. After 
being sprayed he goes into a large shower bath and can be relied upon 
to wash the soap off thus saving the supervision usually necessary for 
unwilling bathers. Clothing is treated in a disinfecting chamber by 
a vacuum-cyanide method. The article enumerates some of the experi- 
ments that have been made. These demonstrate that lice can be killed 
not only in bundles of clothes but also in tightly packed and closed 
trunks. For this purpose a 20 inch vacuum is created in the disinfect- 
ing chamber, hydrocyanic acid gas from four ounces of sodium cyanide 
per one hundred cubic feet of chamber capacity is then introduced 
and left in for thirty minutes. The time may possibly be shortened 
by improved apparatus but as the handling of the clothing or baggage 
by the station force is unnecessary the greatest loss of time and trouble 
is eliminated and the owner has his possessions returned to him exactly 
as they were surrendered. This method presents the great advantage 
of not requiring baggage to be opened or even unlocked. As every 
piece must be unpacked and the contents sorted if steam or dry heat 
is used and besides this must be dried if immersed in insecticide solu- 
tions the advantage in handling large quantities of baggage is striking. 
As the process is entirely safe its application need not be limited to 
typhus fever suspects but may be used in lodging houses and similar 
institutions where it is necessary on account of vermin, to regularly 
disinfect the bedding and clothing of the inmates. 


The Milking Machine a Source of Bacterial Contamination of 
Milk.—Rvepicer (Jour. Infect. Dis., October, 1916, No. 4.) made 
a study of the milk delivered to retailers in La Salle and Peru, Illinois, 
and found that milk which had been drawn by a milking machine 
almost invariably gave higher bacterial counts than those which had 
been drawn by hand. An investigation was made and milk drawn 
by hand from a cow into a sterile bottle. The milking machine was 
then used in the condition in which it was ordinarily kept, and also 
after the cups, tubes and cans had been sterilized by drawing a pailful 
of boiling hot water through them. The figures collected from this 
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investigation show that milk may be grossly contaminated by using 
an unclean and unsterilized milking machine. The water used for 
scalding should be boiling in order to be effective and immersion in a 
solution of “B. K.” or chlorinated lime does not satisfactorily prevent 
the growth of bacteria. 


Comparison of a Rapid Method of Counting Bacteria in Milk with 
the Standard Plate Method.—Frosr (Jour. Infect. Dis., September, 
1916, No. 3) describes a rapid method of counting bacteria in milk. 
A comparatively low dilution of milk is made with nutrient agar, 
spread over a definite area on a microscopic glass slide and incu- 
bated only until the small colonies are visible under a compound micro- 
scope. The culture is then dried and fixed in the flame and stained 
with methylene blue, which is partially washed out, leaving the colonies 
a deep blue while the agar background is only tinged or quite clear. 
The counting is done under the low power of the compound microscope. 
Thirty-seven samples of milk, which varied in content from 675 to 
20,000,000 bacteria per cubic centimeter, were compared. Each of 
these samples was analyzed by the standard method and by the rapid 
method, and the results obtained showed satisfactory correspondence 
between the two. With the exception of two samples all were placed 
in the same class by both methods. If the result obtained by the 
standard is taken as 1, the result with the rapid method was 1.6 
for class A, milk with a bacterial count of from 0 to 10,000; 0.89 
for class B, with a bacterial count of from 10,000 to 100,000; 1.9 
for class C, bacterial count 100,000 to 1,000,000; 0.62 for class D, 
bacterial count 1,000,000 to 10,000,000. The number of bacteria 
obtained per cubic centimeter of milk varies with the magnification 
used in counting the colonies. Greater variations existed with the little 
plates than with the standard plates, because, under the higher power, 
groups of bacteria dead or not yet grown into colonies were counted. 
The necessary period of incubation for the little plates varies from three 
to twelve hours. With the little plates a much larger amount of milk 
is used than with the standard plates, hence the former method ought 
theoretically to be the more accurate of the two. The rapid method 
permits the examination of young colonies of bacteria and the recogni- 
tion of individual microérganisms which is not possible by the standard 


method. 


Comparison of the Rate of Multiplication of Bacteria in Raw Milk 
with the Rate in Pasteurized Milk.—A.LEN (Jour. Infect. Dis., 1916, xix, 
721) found that raw milk as compared with pasteurized milk exerts a 
powerful suppressing influence on the multiplication of certain bacteria. 
When Bacillus lactici-acidi is accustomed to the milk of a certain cow, 
apparently no killing of this organism takes place in freshly drawn milk. 
When a single cell of certain pronouncedly chromogenic kinds of bacteria 
is added to fresh milk, the organism is found plentifully in the milk after 
sixteen hours at 20° C., the injurious action of freshly drawn milk not 
being sufficiently intense to kill the one bacterial cell. After pasteuriza- 
tion the organisms which remain in the milk and those which are able 
to get into the milk find conditions more favorable for their rapid 
multiplication than before pasteurization. 
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PATHOLOGY AND BACTERIOLOGY 


PATHOLOGY AND BACTERIOLOGY 


UNDER THE CHARGE OF 
JOHN McCRAE, M.D., M.R.C.P., 


LECTURER ON PATHOLOGY AND CLINICAL MEDICINE, MC GILL UNIVERSITY, MONTREAL; 
SOME TIME PROFESSOR OF PATHOLOGY IN THE UNIVERSITY OF VERMONT, 
BURLINGTON, VERMONT; SENIOR ASSISTANT PHYSICIAN, ROYAL 
VICTORIA HOSPITAL, MONTREAL, 


AND 
OSKAR KLOTZ, M.D., C.M., 


PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH, 
PITTSBURGH, PA. 


Streptothrix in Bronchopneumonia in Rats Similar to That in Rat- 
bite Fever.—Through the work of Blake attention has been called to a 
type of streptothrix which is probably the infecting organism in rat- 
bite fever. Since this report there have been too few cases to finally 
establish the common nature of the infection for all. The question of 
the origin of the streptothrix in the rat still remains unsolved. TunNi- 
CLIFFE (Jour. Infect. Dis., 1916, xix, 767) brings forward evidence to 
indicate that the rat is a carrier of this infection and is subject to broncho- 
pneumonia from this source. Chronic bronchopneumonia was encoun- 
tered in 60 white rats and in 56 of these a filamentous organism was 
observed in smear preparations. Cultures of a streptothrix were gained 
from 20 of these animals. This streptothrix was pathogenic in a number 
of normal animals inoculated. The microérganism corresponds mor- 
phologically and culturally with the Streptothrix muris-ratti as described 
by Blake. The infected animal showed an increase in opsonins and 
agglutins for this microérganism. 

Experimental Arteriosclerosis of the Aorta and the Coronary Arteries 
of the Heart.—Kry.tov (Compt. rendus de la Soc. biol., 1916, Ixxix, 
397) experimented on rabbits with the object of verifying the work 
of several previous writers, who maintained that the feeding of choles- 
terin or of food rich in cholesterin to rabbits produced in them charac- 
teristic changes similar to those observed in atheroma in man. The 
author fed his rabbits yolks of eggs, varying from 182 to 198 grams 
in quantity, and cholesterin, varying from 40 to 50 grams; then let 
them rest two weeks to six months. During the period of rest, fats and 
lipoid substances, particularly the doubly refracting ones, accumulated 
in the deep portion of the intima which was divided into two parts; a 
compact layer poor in cells but rich in collaginous and elastic fibers 
with few muscular elements and no fat, and below this a varying but 
always considerable quantity of fats and lipoids. These substances in 
the liver, spleen, and bone marrow are absorbed during the period of 
rest; in the aorta, however, conditions exist which are particularly 
unfavorable to their reabsorption, a fact which plays an important part 
in the development of arteriosclerosis. The predominating cellular 
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elements of the layer rich in fats are phagocytes of cholesterin, which 
undergo fatty degeneration and final calcification. The author further 
established the fact that, as in human atheroma, the process extended 
from the aorta to the smaller arteries, especially the coronaries. 
Limited to certain parts of the wall in the large arteries, it often spread 
over the whole surface of the small arteries and extended even to their 
finest ramifications. It began in a thickening of the intima by a deposit 
of fat and doubly refracting lipoids under the endothelium and with 
increased deposit led to the narrowing of the lumen. In the thickened 
intima variable quantities of cellular and muscular elements appeared 
in the process of degeneration. A period of rest after feeding had the 
effect of increasing the cellular elements in the tissues infiltrated by 
fat. The elastic tissue played a large part in the encroachment of the 
areas and the thickened intima of the vascular wall became a permanent 
characteristic. 


A Note on Experimental Nephropathy.—Stropparp and Woops (./our. 
Med. Res., 1916, xxxiv, 343). The endotoxins of streptococci isolated 
from meningitis, or staphylococci from osteomyelitis, and the poisons 
of Vaughan’s split products of the tubercle bacillus were daily injected 
intravenously or subcutaneously into rabbits for twenty to twenty-six 
days. The rabbits were then killed and autopsied immediately. The 
kidney lesions consisted essentially in an epithelial degeneration of the 
first division of the proximal convoluted tubules, with thickening and 
edema of the protoplasm and loss of the cellular membrane between 
adjacent cells, a diffuse process bordering on protoplasmic disintegration 
leading to a finely granular débris in the lumen of the tubule. The cells 
of the ascending loop of Henle contained a granular yellowish brown 
pigment. The distal portion of the convoluted tubules remained normal. 
These lesions were observed following the action of the poisons of the 
tubercle bacillus. The staphylococcic and streptococcic endotoxins, pre- 
pared according to the technic of Macfayden, produced different lesions 
from those just described and consisted in vacular degeneration with 
transformation of the epithelial cells into a tubule resembling fat tissue. 
This process was seen especially in the proximal and middle portions 
of the proximal convoluted tubule. There were no membranous lesions; 
the glomeruli appeared normal except for occasional slight thickening of 
the capsular and capillary walls. These changes differed according to 
the duration of the intoxication; the treatment with tuberculous prod- 
ucts lasted twenty days. Rabbits received several inoculations of cocci 
heated to 56°, and killed in physiological salt souution. The authors 
call attention to the fact, however, that the lesions produced by pro- 
teins extracted by Vaughan’s method, differed from those reported by 
Longcope and Boughton. 


Notice to Contributors.—All communications intended for insertion in the 
Original Department of this JourRNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JoURNAL. 

Contributions from abroad written in a foreign language, if on examination they 
are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished to 
authors, provided the request for them be written on the.manuscript. 

All communications should be addressed to— 

Dr. George Morris Pierson, 1913 Spruce St., Philadelphia, Pa., U. S. A. 


Our advantages make us 
headquarters for the or- 
gano-therapeutic products 


LABORATORY 
PRODUCTS 


Doctors Should Specify 


In a paper on Corpus Luteum in the January 29th number 
of the New York Medical Journal, Dr. Sajous states: 
“The two most important prerequisites to success in the 
use of the drug appear to be 


“1. The selection of a preparation made exclusively from 
the corpora lutea of pregnant animals, and 


Pituitary Liquid— 
is physiologically 
standardized and isfree 
from preservatives. 


lec c. ampoules, 
boxes of six. 


Thyroids — “2. Due attention to the fact that the action of the drug 
Srandavdieed — is frequently slow in asserting itself and that the drug should be 
der; Tablets, 2 gr. given up only when thorough trial has demonstrated its lack of 
1 gre, 1-2 gr., 1-4 gr efficiency. 

py Se Corpus Luteum (Armour) is made from true substance. 
Powder and Tab- The glands are gathered in our abattoirs and we know 
lets, 1-20 grain. 


what we are using. 


arathyroids jac Corpus Luteum (Armour) is supplied in 2-grait\ capsules, 
oe oon “si bottles of 50; 5-grain capsules, bottles of 50; 2-grain tablets, 
bottles of 100. 

i, ae Specify Armour’s and you will get the best the market affords. 
lets, 2 grain. 

Pituitary, Posterior— ARMOUR ‘x: COMPANY 
Powder and Tab- 
lets, 1-10 grain. CHICAGO 


Horlick’s the Original Malted Milk 


RELIABLE -- DEPENDABLE 


A Meritorious Product with a Record of over 
a third of a century of Uniform Quality 


See that your patients get Horlick’s 
and avoid substitution 


Horlick’s Malted Milk Company 


Racine, Wisconsin 
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Why Germicidal Soap 
is superior to many other 
powerful antiseptics. 


The chief fault with many otherwise satisfactory germicides is 
that they coagulate albumin. This is true of the commonly used 
acid salts of mercury like bichloride. 


Upon contact with albuminous substance—pus, blood, mucus, 
etc.—_these germicides form a more or less dense coagulum. 


This coagulum acts as a protective to such germ life as may be 
locked up in the interior of the cellular tissue or in the cell protoplasm. 


By coagulation of the exterior zone these germicides shut them- 
selves out, so to speak, from the living interior. Thus spores frequently 
develop in wounds and other lesions even after copious irrigation 
by solutions of bichloride of mercury and similar substances. 


A SEARCHING, PENETRATING 
ANTISEPTIC. 


Germicidal Soap, P. D. & Co., is free from the objection cited 
above: it does not coagulate albumin. It is a neutral soap and 
liberates in watery solution a small quantity of free alkali, which pre- 
vents the coagulation of albumin and permits the mercuric iodide, 
the antiseptic constituent, thoroughly to penetrate cell-wall tissue. 


As a germ-destroyer Germicidal Soap, P. D. & Co., is five times 
as powerful as carbolic acid. 


Germicidal Soap, P. D. & Co., is a valuable disinfectant in 
surgery, in gynecology, in obstetrics, and in ordinary routine prac- 
tice. It cleanses and penetrates at the same time. It is always 
ready for use. No weighing or measuring is necessary. There is 
no waste. Hands, instruments and field of operation are quickly 
disinfected with one material. 


Germicidal Soap, P. D. & Co., does not attack nickeled or 
steel instruments, as does bichloride of mercury. It does not 
cause numbing of the hands, as does carbolic acid. 


Germicidal Soap, 2% (containing 2% of mercuric iodide): cakes, one in a carton. 
Germicidal Soap, Mild, 1%: large cakes, one in a carton; Pm pe cakes, five in a carton. 


For other forms see our catalogue. 


a Parke, Davis & Co. 
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lB nnn of Chemistry, U. S. Department of Agriculture: 


“The spurious aspirin is a mixture of either calcium art Sg oe and starch, cream of | tartar and citric acid with some alum; or 


milk sugar, starch and calcium acid phosphate.”’ rom N ept. * ‘Weekly Bulletin, Nov. 6, 1915. 


By Specifying 
Bayer-Tablets 
Bayer-Capsules 

ASPIRIN 


these tablets is of 
(5 grs. each) 


You Avoid Counterfeits 


“Be Sure of Your Aspirin” 


“Recent seizures in various cities of the country of numerous quantities of Spurious aspirin make it important ox the p dept 
should assure himself m all cases of the reliability of the source of his supply. ‘"—Pacific Drug Rev., Feb., 


NEW WORK JUST READY 


A Practice of Gynecology 


By HENRY JELLETT, M.D., F.R.C.P.I. 


Master, Rotunda Hospital, Dublin; Extern Examiner in Midwifery and Gynecology, Dublin 
University, Royal University of Ireland, and Victoria University, Manchester, etc. 


Octavo, 618 pages, 374 engravings (many in colors) and 11 colored plates. 
Cloth, $6.00, net. 


This work is the product of one of the world’s foremost specialists in the 
field of gynecological practice and it is replete with the results of his long and 
rich experience. Simplicity and clearness of diction make the book both easy 
and attractive to the general practitioner, and to the specialist the volume 
possesses particular attraction in the profusion of its illustrations, most of which 
are original and many are in colors. 

It is in operative detail that the book excels. Many operative procedures 
given are original with the author and they are presented in an especially clear 
manner. No pains have been spared, either in text or illustrations, to show how 
each operation should be performed; especially valuable are certain series of 
illustrations which portray, step by step, the various stages of different operations. 

Two important chapters are included upon “Vaccine Treatment in Gyne- 
cology” and “Radiotheraphy in Gynecology.” The instructions in this book can 
be followed with confidence by both students and practitioners. 


706-8-10 Sansom St. a EA & F E Bl G E Re 2 W. 45th Street 
PHILADELPHIA PUBLISHERS NEW YORK 
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SARATOGA SPRINGS 


THE STATE OF NEW YORK now owns and guarantees 


over 100 of the best springs, including the famous HATHORN, 
CONGRESS, GEYSER and HIGH ROCK. 

Radio-active, alkaline, alkaline-saline, chalybeate and cathartic waters; 
table waters, mild waters, strong waters—waters for every indication. 
In the number, variety and therapeutic range of its naturally 
charged mineral waters) SARATOGA SPRINGS /eads the world. 


“NAUHEIM” BATH OUT-NAUHEIMED. For the 


numerous disorders — CARDIO- VASCULAR, NEUROLOGIC, 
METABOLIC, ASTHENIC —in which graduated CO, baths are 
indicated, the SARATOGA BATH SYSTEM provides naturally 
charged water ranging in CO, gas content as high as fifty-five per- 
cent supersaturation. Nauheim’s strongest bath water carries only 
twenty percent CO, supersaturation. For clinical value in these con- 
ditions, the unmodified SARATOGA BATHS are nowhere surpassed. 


For the technical care and creature comfort of patients requiring 
regulated regimé and cardio-vascular training, the SARATOGA 
Sprincs MepicaL SANITARIUM affords every facility. 


Correspondence invited. Ask for two illustrated, descriptive Booklets. 


H. E. BARIGHT, M.D., SARATOGA SPRINGS, N. Y. 


NEW WORK JUST READY 


Pulmonary Tuberculosis 
By MAURICE FISHBERG, M.D. 


Clinical Professor of Tuberculosis, University and Bellevue Hospital Medical College; Attend- 
ing Physician, Montefiore Home and Hospital for Chronic Diseases, New York. 
Octavo, 640 pages, with 91 text illustrations and 18 plates. 

Cloth, $5.00, net. 


At least ninety per cent. of tuberculous patients have to be cared for in their 
homes by general practitioners, not merely because of the lack of institutional 
accommodations, but also because most patients can thus be cared for at less 
expense to themselves and to the community. 

Treatment in the home, however, is fraught with imminent dangers, not only 
to the patient, but to other members of the household, unless the right methods 
are employed and proper precautions against infection are taken. Ideal as 
institutional treatment is for many cases, sanitorium methods can not be applied 
in their entirety to patients who are not under the strict supervision and discipline 
prevailing in institutions. 

Therefore, it is essential that the general practitioner, called upon to treat 
pulmonary tuberculosis, should have at hand a work which will give him not 
only the etiology of the disease, but also the method of treatment best adapted 
to the needs of the individual case and the conditions under which that treat- 
ment must be given in order to secure the best and the desired results. Such 
a work Dr. Fishberg has prepared. His book is at once highly authoritative and 
intensely practical. 
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NEW (6th) EDITION JUST READY 


A MANUAL OF 


Materia Medica and 
Pharmacology 


COMPRISING ORGANIC AND INORGANIC 
DRUGS, ALLIED SPECIES AND 
USEFUL SYNTHETICS 


By DAVID M. R. CULBRETH, Ph.G.,M.D. 


Professor of Botany, Materia Medica and Phar- 
macology in the University of Maryland. Your 


Octavo, 1001 pages, with 492 engravings. Name 
Cloth, $5.25, net. 


ona 

The author’s complete knowledge, thor- Postal— 
oughness and accuracy are manifest on 
every page; and his long experience as a Now 
teacher enables him to present the subject 
in a concise form and clear manner. Thor- ; , 
ough revision in accordance with the new will bring by return mail, this booklet, 
U. S. Pharmacopeeia has brought this new which should be in the hands of every 


edition into complete conformity with 
current scientific thought. This single 
volume gives physicians and pharmacists 
a comprehensive and authoritative work 


practitioner and student. Forty pages 
of valuable and authoritative infor- 
mation on blood pressure tests. Also 


complete description of Dr. Rogers’ 
on the entire realm of materia medica and T ycos Self-Verifying Sphy ’ 
pharmacology. ycos Self-Verifying Sphygmomanom- 
eter. 
Taylor /nstrument Companies 
LEA & FEBIGER 
106-8-10 Sansom St. PUBLISHERS 2 West 45th Street sa erties 


PHILADELPHIA 


NEW YORK 


NEW (16th) EDITION JUST READY THOROUGHLY REVISED 


A TEXT-BOOK OF 


Practical Therapeutics 


WITH ESPECIAL REFERENCE TO THE APPLICATION OF REME- 
DIAL MEASURES TO DISEASE AND THEIR EMPLOYMENT 
UPON A RATIONAL BASIS 


By HOBART AMORY HARE, M.D., B.Sc. 


Professor of Therapeutics, Materia Medica, and Diagnosis in the Jefferson Medical Colle 
hiladelphia; Physician to the Jefferson Medical College Hospital; one-time Clinica 
Professor of Diseases of Children in the University of Pennsylvania. 


of 


Octavo, 1009 pages, with 149 engravings and 7 plates. Cloth, $4.75, net 
With the appearance of its new sixteenth edition, Hare’s Practical Thera- 
peutics enters upon another stage of its long and successful career. By reason 
of the ingenuity of its plan, the consummate skill with which it has been carried 
out and the author’s appreciation of the needs of the physician at the bedside, 
it has stood out conspicuously as a book which has never been approached in its 
field, and each successive issue has only emphasized and increased its usefulness. 
In the present edition the official preparations of the new United States Pharma- 
copeeia and the new British Pharmacopeeia have been introduced. 
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NEW WORK JUST READY 


/ Flour for || Mouth Hygiene 


Diabetes A COURSE OF INSTRUCTION FOR DENTAL 
HYGIENISTS. A TEXT-BOOK CONTAIN- 
ING THE FUNDAMENTALS FOR 
PROPHYLACTIC OPERATIONS 


Palatable 
Economical Wholesome ALFRED C. FONES, D.D.S. 
Bridgeport, Conn. 
: See Joslin’s Book Edited by 
“Treatment of Diabetes Mellitus.” EDW. C. KIRK, Sc.D., D.D.S., LL.D., 
ROBT. H. STRANG, M.D., D.D.S., 
Makes up into a variety and 
of foods —tasty and ap- ALFRED C. FONES, D.D.S. 
petizing. Full directions Octavo, 530 pages, with 278 engravings and 7 plates. 
furnished with every Cloth, $5.00, net. 
kage. 
a The medical profession fully realizes 
that unsanitary mouths with diseased teeth 
FREE SAMPLE ard analysis mailed on are a very potent factor for ill health and 
request to Physicians systemic infection. Physicians, especially 


every medical inspector of schools, should 
possess a copy of this work. 


Waukesha Health Products Co. 


31 Arthur St. Waukesha, Wis. LEA & FEBIGER 
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NEW WORK JUST READY 


| BACTERIOLOGY 


| General, Pathological and Intestinal 
By ARTHUR I. KENDALL, B.S., Ph.D., Dr.P.H. 


Professor of Bacteriology in the Northwestern University Medical School, Chicago, Illinois. 
Octavo, 651 pages, with 98 engravings and 9 colored plates. Cloth, $4.50, net. 


This work covers fully the advances of bacteriology along the lines of 
morphology, staining and diagnosis, and the preparation and use of cultural 
media. It gives attention, moreover, to the problems of immunology as related 
to the chemistry of bacterial activity, which subject is presented in concrete and 
concise form, indicating the relation of the chemistry of bacterial activity to the 
biology of the bacteria. 

The relation of the chemistry of bacterial nutrition to the study of intestinal 
bacteriology in health and disease is clearly set forth in the author’s chapter on 
intestinal bacteria. Throughout the work emphasis is laid on what the bacteria 
do rather than on what they are, since interest naturally is centered in the host 
rather than in the parasite. 


LEARFERIGER ....... 
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The diabetic patient offers a problem of no small 
importance to the practicing physician of today 


Few afflicted with the disease are able or willing to follow out 
the prescribed regimen—which is so essential to recovery—in 
the home environment. The patient has no means of determin- 
ing food values—is seldom prepared even to measure quantities 
in drams or ounces and has no idea at all about calories of 
food composition. 


Under the favorable conditions afforded by institutional management and the 
application of the up-to-date methods, even grave cases may be brought 
under control and often with surprising promptness. Ordinary cases are 
quickly made sugar free, and cases are very rare which may not be substan- 
tially benefited by the efficient application of systematic treatment under 
conditions of perfect control. 


A special advantage of institutional treatment in these cases is the opportunity for edu- 
cating and training the patient in dietetics and in eating habits adapted to his individual 
requirements, so that when he returns home at the end of a few weeks he is able to 
establish and maintain a suitable regimen by which he may, with the aid of careful 
watching by his family physician, remain sugar free for an indefinite period. 


We will be glad to send further information concerning 
the Battle Creek method in diabetes to any physician. 


THE BATTLE CREEK SANITARIUM, Box 247, BATTLE CREEK, MICH. 


NEW WORK 


JUST READY 


DISEASES OF CHILDREN 


By EDWIN E. GRAHAM, M.D. 


Professor of Diseases of Children, Jefferson Medical College, Philadelphia; Pediatrist to the 
efferson Hospital and to the Philadelphia Hospital; Consulting Pediatrist to the 
Training School for Feeble-Minded, Vineland, N. J.; Member of 
the American Pediatric Society, etc. 


Octavo, 902 pages, with 89 engravings and 4 plates. Cloth, $6.00, net. 

In the preparation of this work the aim of the author has been to make it 
represent the most modern views upon each subject discussed, and to present 
these views in such a way that they may be immediately available to the busy 
practitioner as well as perfectly clear to the medical student. In the discussion 
of treatment no details have been overlooked, and the physician engaged in gen- 
eral practice may find herein the precise management of a typical case of any 
disease which he is called upon to treat. ; 

Infant Feeding has received particular attention; the preparation of milk 
mixtures is carefully explained, and the calculation of caloric and percentage 
feeding has been illustrated by formulas reduced to ounces. Normal Digestion 
has been considered in a special chapter. Particular attention is also given to the 
discussion of Jnfluenza, Pertussis, Anterior Poliomyelitis, and Enlargement of the 
Thymus Gland. 
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PASTEUR TREATMENT 


MAIL COURSE OF TREATMENT $50.00 


(18 doses, with 5 cc glass syringe and needles) 


WRITE FOR BOOKLET ON RABIES 


PASTEUR INSTITUTE OF ST. LOUIS 


R. B. H. GRADWOHL, M.D., Director 
928 North Grand Avenue :: :: ST. LOUIS, MISSOURI 


Medical Translating and Abstracting 


AUDREY G. MORGAN, M.D. 
Surgeon General’s Library WASHINGTON, D. C. 


PHILADELPHIA CLINICAL LABORATORY, Inc. 


. ST. JOHN, M. D., President 
PROFESSIONAL BUILDING. 1833 CHESTNUT STREET, PHILADELPHIA 


GENERAL CLINICAL AND BACTERIOLOGICAL ANALYSES 
Autogenous Vaccines—Wassermann’s Reaction—Abderhalden’s Tests 
Analysis of Drinking Water and Milk 
Price list and Containers mailed on request 


CORNELL UNIVERSITY MEDICAL COLLEGE 


IN THE CITY OF NEW YORK 
Admits holders of baccalaureate degrees or Seniors who can present a degree at the completion of the 
first year. All students must have completed College courses in Physics. Chemistry and Biology. 
Instruction by the laboratory method continued throughout the course. Classes divided into small 
sections, facilitating personal contact of student and instructor. Clinical teaching concentrated in 
those services of Bellevue and New York Hospitals under direct control of Cornell. Additional 
facilities in other hospitals. 
Graduate Courses leading to the degrees of A.M. and Ph.D. are offered in the scientific departments 
of the Medical College under the direction of the Graduate School of Cornell University. 
Session opens the last week in September and closes the second week in June. 
Fees, including all college charges, do not exceed $200 a year. 
or further information and catalogue address— 
THE DEAN, CORNELL UNIVERSITY MEDICAL COLLEGE, 
Department C. First Avenue and 28th Street, New York City. 


Laboratory of Dr. Allen H. Bunce 
ATLANTA, GEORGIA 


A modern clinical laboratory well-equipped for making pathological, bacteriolog- 
ical, serological and chemical examinations for physicians and surgeons. 


Bleeding tubes, culture media and all other necessary containers furnished free 


FOR FEE LIST AND INFORMATION, ADDRESS 


ALLEN H. BUNCE, A.B., M.D., Healey Bldg., Atlanta, Ga. 
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INTERNAL HEMORRHAGE 


Easily Controlled 


BY 


COAGULEN 
CIBA 


Dissolve contents of a five-gram vial 
of COAGULEN CIBA in two ounces 
of Saline Solution or pure water and 
administer in tablespoonful doses 
every fifteen minutes until consumed 


Quick Action obtained by intravenous 
injection of 20 c.c. of a 3 to 5 per 


cent. solution of COAGULEN CIBA 


Issued by the Society of Chemical Industry in Basle, Switzerland 


A. KLIPSTEIN & COMPANY 


NEW YORK 
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Constipation 


A failure to digest the curd of milk, an excess in 
amount of milk fat in the food mixture or an intolerance 
for fat in any but very small amounts, are frequent causes 
of constipation in infants. 

These errors of diet, which impair the nutritive value 
of the infant's nourishment, should be corrected by adjust- 
ing the modification to meet the baby’s digestive capacity. 


Mellin’s Food 


may be used successfully in re difficulties of this 
nature without oe the amount of available nutrition. 
Details of the method of procedure will be sent to physicians, 


upon request. 
Mellin’s Food Company, Boston, Mass. 


( PR Open All Year E 
WATKINS, N.Y., ON LAKE 
E. Leffingwell, Pres. 


Your Patients Will Enjoy the 


American Nauheim 


=the Only Place in America Where the Nauheim i { 

Baths, So Beneficial to Heart Weakness, Are é 

Given With a Natural Calcium Chloride Brine 
EST, relaxation, recuperation of body and brain are 

R promoted, under the direction of physicians, by 
treatments especially adapted to CARDIO-VAS- 

CULAR, RENAL, GASTRIC, NEUROLOGICAL, 10s 


(RESIDUAL POLIOMYELITIS PARALYSIS), EN- 
DOCRIN, AND METABOLIC DISORDERS, 
NEURITIS, ARTHRITIS, GOUT, OBESITY and ‘ 
allied conditions requiring elimination. 
advanced and approved equipment. Watkins Nauheim Spring =" 

No. | shows very high and constant radio-activity—68 Mache 


units per litre of water, due to Radium Salts in solution. 
For taking “The Cure” during the Winter months 
special conditions have been perfected MILES OF ACCURATE- 


To interested physicians we will be pleased to mail fully illustrated “Y GRADED WALKS 
and descriptive literature detailing treatments, Mineral Springs FOR OERTEL HILL 
Analyses, and other particulars. CLIMBING 
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